Paper Prices Maintained 


E HAVE passed through the seasonal sum- 

mer paper market, and while the demand for 

paper tonnage declined as was expected, the 
prices remained exceedingly firm and well main- 
tained in every division of the industry. 

We are now entering the season of the year when 
volume of paper demanded for fall and holiday trade 
always increases. This fall season should witness a 
material pick-up in volume, especially so because 
stocks of paper in every position were never so small. 

During July and August, owing to a number of 
disturbing conditions and particularly to the trouble 
that various divisions of the industry were having 
in the matter of code enforcement, due to the pitiful 
collapse on the part of the Washington authorities 
on code compliance, consumers, wholesalers and con- 
verters of paper jumped to the conclusion that a 
widespread cut in paper prices was imminent. There- 
fore, they went immediately to a drastic hand-to- 
mouth buying policy and in addition liquidated their 
floor stocks and inventories thoroughly. In addition 
to this, so certain have some of the trading areas of 
the industry been that a price revision downward 
was to come, certain converter and wholesale units 
have sold the paper market short, expecting, of 
course, to cover their short sales at a profit after the 
paper market broke. 

However, there has been not the slightest sem- 
blance of price concessions by the mills, but on 
analysis, there appears to be no price recessions 
imminent or even probable. 

The reason for this strong price situation is easy to 
understand. 

The mills cannot afford to cut their prices a penny 
a hundredweight and expect to remain in business. 

The paper industry is an industry without credit. 


During the depression, it suffered greater losses than 
any other division of general industry. In the dis- 
astrous price war of 1932, the paper mills lost on an 
average of 20 per cent of their working capital and 
during the year 1933, they sold huge amounts of 
tonnage for future delivery at the below-cost prices 
preceding the advent of the N.R.A. when the cost 
of making and producing paper advanced some 50 
per cent without a corresponding upturn in selling 
prices. The result is that today none of the mills can 
borrow money. They have no collateral to give. 
They cannot pay bonded interest in full. Their stock- 
holders have no chance to get any dividends and in 
numberless cases, bank loans are still unpaid. 

All the paper mills have left today is a precious bit 
of their working capital and on that they must oper- 
ate. Every cent of that working capital must be 
nursed and saved. 

Under such conditions, another cut-price war 
among the paper mills is definitely out of the pic- 
ture. Beside that, every mill executive in the in- 
dustry knows today only too well that cutting prices 
is financial suicide for him and his interests. Then 
again, since the advent of the N.R.A. mill executives 
have been meeting in weekly sessions. They all 
understand each other’s problems and the problems 
of the industry. They know that underconsumption 
of paper has left the industry with a large over- 
capacity. Consequently, they have adjusted their 
operations to a demand and supply basis. No paper 
mill in America can afford to run up stock against 
a probable uncertain demand, or take the risk of in- 
ventory losses. They are as wise to the situation as 
the jobbers or converters, and as reluctant to lose 
money on inventories as their brethren in the distri- 
bution end of the business. 
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Therefore, the mills have been for many months 
running strictly to orders received. As orders slowed 
down, mill operations slowed down. 

There has never been a healthier situation, so far 
as stocks of paper on hand by distributors or mills 
is concerned, as exists today. There are no stocks 
left for liquidation anywhere. 

Never have we seen or known a time in the indus- 
try when all reserves were so thoroughly cleaned up. 

And now, with a sure increased demand for this 
fall and winter’s consumption immediately ahead of 
them, with costs bound to increase and as a conse- 
quence forcing prices higher, the plight of the short 
seller of paper or the wholesalers and consumers 
short of all supplies, is like the policeman’s lot in the 
Pirates of Penzance—‘“not a happy one.” 

A normal inventory of commercial paper on the 
basis of present price level is a good investment. 


Museum of Science and Industry 


ITHIN a few weeks A Century of Progress 

will be closed and dismantled. This magic 
exposition that has graced the lake front in Chicago 
for the past two summers has drawn throngs from 
everywhere, and much of its grandeur will be re- 
tained only in memories. It is hoped that some of the 
beauty of the grounds will be retained permanently 
and dedicated as a monument to one of the greatest 
and most enlightening expositions that has ever been 
staged. 

With the close of A Century of Progress, a new 
era will begin. What, then, of those who must carry 
on; those whose service to the world will demand 
that they delve deeper into things unknown and bring 
forth greater proof of the genius of man? 

The makers of the next hundred years of the earth’s 
history in science and industry will find their paths 
made easier than did those of the past century. One 
outstanding factor in this perspective is the Museum 
of Science and Industry endowed by the late Julius 
Rosenwald, where many of the working exhibits of 
A Century of Progress will be placed permanently. 
Here will be housed a display of much that has been 
created and developed in science and industry; here 
most of the important inventions and discoveries will 
be displayed and operated as soon as they have been 
perfected. Here the scientific student will find the 
story of the earth’s progress recreated; many hours 
of toil and experiment will be saved by supplement- 
ing text books with visual education. 

Of the former World’s Fair held in Chicago in 
eighteen ninety-three, one well-known landmark has 
remained although for a time abandoned and 
threatened with complete disintegration from natural 
forces. The passing of this once beautiful structure 


was mourned by thousands; Chicago saw a palace 
of traditional grandeur slowly crumbling into ruins. 

But a magic transformation has taken place. Many 
of the older people who were privileged to attend 
both the Fair of 1893 and A Century of Progress 
1934, were overjoyed upon visiting the scene of the 
early exposition to see the Fine Arts Building, sur- 
vivor of the World’s Columbian Exposition, created 
anew in beauty and permanence. Its new classic pil- 
lars of Indiana limestone and its shining metal domes 
will hereafter brave the elements and stand through 
decades to come; its portals will beckon the techni- 
cally minded youth seeking knowledge, and await 
the return of scientist and inventor on pilgrimage to 
the shrine of early inspiration and alma mater of 
fostered ideas. 

Here in historic Jackson Park, on the shore of Lake 
Michigan, flanked by the towering structures of an 
exclusive residential district, this rehabilitated 
temple stands, henceforth the home of the Museum 
of Science and Industry, a monument to the transi- 
tion of technical education; guarding within its 
marble walls working models of much that has been 
achieved in the realm of science and engineering. 


A Word of Appreciation 


HERE are some individuals who do not seem 

to require any words of praise for work well 
done. These individuals are so absorbed in whatever 
they do that outside influences seemingly do not 
affect them. Their work is their satisfaction and 
every task is accomplished with utmost energy and 
interest. 

Most individuals, however, need encouragement 
and praise. A word of appreciation now and then for 
conscientious effort and accomplishment helps to 
meet more easily the distractions of daily toil. It 
also supplies the spark that generates the desire for 
greater accomplishment and more efficient service. 

Leaders in business and industry should realize 
that those under them react to the same stimuli as 
they do. If they like to receive words of encourage- 
ment from business associates or from others, why 
should they not feel inclined to pass the same friendly 
words along to those who have helped make their 
success possible rather than manifesting a superior 
attitude and the feeling that those under them are 
paid for what they do? 

A deserving compliment costs nothing and requires 
little time to present. At the same time it is an 
unselfish manifestation of appreciation for effort on 
the part of others. 

Many executives have learned this truth and upon 
it they have builded business structures that are 
enduring evidence of their wisdom. 
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First, mark two points 
four or five inches apart 
on the outer surface of 
a belt. Then bend the 
belt double. And while 
doubled, measure the 
distance between the 
marks again. Note how far the outer 
section of the belt has stretched. This 
shows how the outer section of any 
belt must stretch when going around 
a pulley. 

The Dayton Cog-Belt is the only 
V-Belt built to take this ‘‘stretch”’ 
without strain or distortion. The outer 
section is made of bias-cut fabric—it 
**gives’? without strain; like pulling 
your handkerchief from diagonally 
opposite corners. 

Also, while the belt is flexed, note 
how the cogged inner surface has com- 
pressed—how the cogs have closed and 
“*taken-up”’ the compression on the 
inner surface of the belt. 

Second, compress a section of a 
Dayton Cog-Belt between the thumb 
and forefinger and note the extreme 
crosswise rigidity. Because of this posi- 
tive crosswise rigidity there can be no 
**squashing”’ in the pulley groove ... 
no distortion or twisting. 

No other V-Belt combines such 
extreme flexibility with such positive 
crosswise rigidity. 

And because Dayton Cog-Belts offer 
these exclusive advantages—because 
they are built to bend—because they 
have such positive crosswise rigidity— 
they provide maximum contact arc, 
have greater gripping power, permit 
smaller pulleys with closer centers, 
save floor space, run cooler, require less 
tension, are easier on bearings, last 





longer. 

But don’t stop with making these 
tests. Let us give you more of the facts 
—facts that prove how Dayton Cog- 


flso manufacturers of Dayton Fan Belts . . 
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AKE THESE TESTS 


Compare the Dayton Cog-Belt with any other 
V-Belt in vital principles of construction 





- Dayton Red Tube Radiator Hose... 








Belts are more efficient and, at 

the same time, how they save 

you money in many ways. Your 

inquiries are invited. 

THE DAYTON RUBBER MFG. CO. 
DAYTON, OHIO 

Factory Distributorsin Principal Cities and 


all Westinghouse Electric and Manufactur- 
ing Company Sales Offices 


Dayton 


COG-BELT DRIVES 


and the famous Dayton Thorobred Tires and Tubes 
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“Between the Dark and the 


Daylight’ 


"l - is a time in which it is easy to become dis- 
couraged. This is the period which might poeti- 
cally be described as “between the dark and 
the daylight.” And in this transitory stage we are 
apt to continue seeing only the darkness. 

Winter is just ahead. And what a winter! One 
out of every six wage earners in the United States is 
on the government payroll. One out of every ten 
people in the country is on the relief rolls. Appalling 
figures. Figures that stagger the imagination and 
credence of men accustomed to thinking in terms of 
the question: “who is going to pay the bill?” 

As this is written the evening papers bring the 
news that Upton Sinclair has won the Democratic 
gubernatorial candidacy in California—and that the 
textile industry is headed straight for a nation-wide 
strike. Amazing tendencies. Tendencies which would 
have been considered chimerical a few years ago. To 
think that a devotee of I. W. W.-ism would gain a 
two-to-one advantage at the polls of a great Ameri- 
can commonwealth! To think that the American 
government would permit a small handful of agents 
to force a billion-dollar industry and six hundred 
thousand men out of work in a time of food, money 
and work shortage—let alone subsidize, aid and abet 
such action by prolonging the strike through relief 
food and clothing—unprecedentedly amazing ten- 
dencies. 

After one and one-half years of experimental work 
on the part of the President of these United States, 
(the value and benefit of which is still a matter of 
personal opinion and debate) we find everywhere a 
national hesitancy to openly criticize the Chief 
Executive. Tugwell, Johnson, Ickes? Yes, if the 
critics are so inclined. But not Mr. Roosevelt per- 
sonally. Never before in all history has this hap- 
pened. 

Day after day those in charge of businesses, whether 
that of making paper for advertisements or making 
advertisements for paper, find themselves working 
just as hard if not harder than they did in 1928, for 
anywhere from one-fourth to one-half the income. 
Orders are sold but only at the cost of unprecedented 
effort and at the expense of worry over collections. 
A most discouraging practice. 

Home owners and farmers are no longer looked 
upon with envy. Nowadays, the reverse of envy— 
pity. Because we know such property owners are 
weighed down with almost unbearable tax burdens. 
A development unthinkable in 1910. 

Twenty years ago the social ideas now carried by 
the average man would have been considered out- 


By WILLIAM SIBLEY 


rageously radical and socialistic. But today the word 
“radical” has lost its flavor. It no longer means Henry 
George, Elbert Hubbard or Henry Ward Beecher. 
These men were merely 45-proof gin in comparison 
with the 151-proof Hudson Bay rum of today. Radi- 
calism today means violent, physical revolution. In 
the light of 1910 radicalism, ninety per cent of today’s 
population is radical. People from the Sierras to the 
Catskills are one in thinking in terms of a change. 
More or less vague, and not yet very articulate, but 
none the less for a definite social change. And for 
some of us now dubbed “reactionaries,” this seems a 
tendency most dangerous. 

But there is one thing about these times that 
merits consideration and thought. That is: 

Although the American people are today more 
radical than ever before, although on the farm, in 
labor and in business there is a multiplicity of new 
problems to face, the by-and-large homely Americans 
are holding steady and calm. 

The masses, whether in the neighborhood of the 
Appalachians or near the Rockies, are not thinking 
of radicalism in terms of violent revolution or drastic 
overthrow of established order. Whatever changes 
they hope for must be done within the framework of 
the Federal Constitution. The American people are 
universally satisfied with the flexibility of our form 
of government; they are satisfied that it is far supe- 
rior to any European type. The American people do 
not want disorder; they want order. They do not 
want a dictatorship; they want law. Now, as always, 
they are refusing to sell their country short. 

One more point: In spite of the fact that orders 
are hard to get, people still stand in line for the 
movies; they still buy rugs, radios, furniture, food. 
We sometimes wonder how they do it—but the ines- 
capable fact is: they do. 

We hear constantly about the unemployed, but 
what we don’t hear about is the fact that 43,350,000 
people are gainfully employed. And that many people 
with pay-check do spend money. 

Looking at this side of the picture, we do actually 
sell some orders. Business is being done. We are not 
at the bottom. We have passed the crisis. We are 
beginning to climb out. We (and by “we” is meant 
the entire paper and pulp industry)—are on our 
way out. 

So it is with countless other industries. Automo- 
biles, transportation, mining, oil, rubber, chemical— 
all industries are better off today than they were one 
year ago, or two years ago. Orders are being sold. 
Goods are being purchased. Folks do go on vacations. 
Money is being spent. 

. . . Wasn’t the depression terrible? 
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Relation of White Water pH 
to that of Finished Paper 


By JESSIE E. MINOR and CHARLES A. BLAISDELL 


HE present attention to paper permanence is 

I causing buyers to increasingly specify a mini- 

mum pH value for paper purchases. The ten- 
dency in many mills is to meet such specifications by 
depending on the pH value of the tray water to pre- 
determine that of the finished paper. Some mills report 
satisfactory results from such a procedure while others 
have found discrepancies as wide as a tray water of 
pH 6.5 and a finished paper of pH 4.5. 

A recent article!, based on satisfactory experience in 
one mill, proposes to predict the pH of finished paper 
by boiling and cooling the tray water before testing in 
the theory that ‘‘as the paper passes over the dryers 
the ionization of the alum increases—giving a higher 
acidity to the paper, and that by thus duplicating on 
the tray water the action of the dryers on the paper, 
the two values should coincide. 

Such a theory must also presuppose that: 

1—A fall of pH as paper passes over the dryers is 
common to all papers with normal amounts of alum. 

2—The pH of the unboiled or raw tray water is the 
same as that of the paper before entering the hot 
dryers. 

3—The pH of the water which drains off the fibers 
at the wire is identical with that of the liquid which 
adheres in and around the fibers of the paper after 
passing the press rolls. 


The following experiments were performed to analyze 
this theory and to check it against laboratory and mill 
experience : 

The effect of dryer heat on the pH of paper was 
tested on a series of eight selected finished papers. 
These papers, ranging from 100 per cent wood to 100 
per cent rag fibers, were soaked in water and dried, part 
of each sample at room temperature and part with a 
hot dryer. Of these samples four showed increased 
pH due to heat and four showed decreased pH. For the 


THE PAPER INDUSTRY for September, 1934 


four showing decreased pH there was other evidence 
of impure processing, while the four which showed 
increased alkalinity included a permanent book paper 
of rag fibers, a well made rag bond and a well made 
alpha wood bond. Since these were all finished papers 
in which the rosin-alum relation had been set by pre- 
vious drying, the more plausible explanation of the 
inereased acidity from hot drying is that of fiber 
degradation by the heat. 


Effect of Temperature and Excess Alum 


The changes of white water on boiling and its rela- 
tion to dryer effect on paper was then checked by 
quinhydrone tests for pH on new mill samples for a 
furnish of 25 per cent rag bond paper. Samples of this 
heating tray water were removed at 5 and 10 deg. C 
increments, cooled and tested for pH. Results are 
given in Table I and Curve I. 





TABLE I 


Mill White Water, Bond Paper. 
Temperature pH After 
Heated Cooling 

30 deg. C. 4.65 

35 4.70 

40 4.74 

45 4.77 

50 4.80 

55 4.83 

60 4.79 

65 4.77 

70 4.74 

75 4.73 

80 4.70 

85 4.69 

90 4.63 

95 4.57 

4.47 
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For this curve the pH of 4.65 at 30 deg. C. rises to 
a maximum of 4.83 at 55 deg. then falls regularly to 
4.47 at boiling, indicating a total fall of pH due to 
heating of 0.18. 

The pH before the dryer for this bond paper was 
5.23 and after the dryer it was still 5.23. The white 
water pH indicated that a fair amount of alum had 
been added to set the rosin. The fact that this paper, 
like the purer papers of our laboratory heating, did 
not lower the pH value when dried on the machine, 
and the less pure papers did lose pH value from heating 
would add evidence that when lowering of pH is found 
for either machine drying or later heating, it is a 
matter of fiber degradation. 

In order to determine as to whether the general 
shape of this curve is due to change of ionization of salts 
present during heating or is influenced by the fibers 
present, a dilute solution of sodium carbonate and alum, 
caleulated to tray water quantities, was then heated, 
cooled and tested in the same manner as the tray water 
of Table I. Results are given in Table II and Curve II. 

This solution at 30 deg. showed a pH of 4.77, reached 
a maximum of 5.10 at 60 deg. and then fell regularly 
to 4.91 at boiling indicating a total rise of 0.14 as 
contrasted with the fall of 0.18 in pH shown by the 
mill tray water of Curve I. 

While the similarity in general shape of Curves I 
and II would indicate that the pH changes in both 
eases are probably largely those of change of ionization 
of salts present, the total difference in values for the 


Page 402 


TABLE II 


Solution of Alum and Sodium Carbonate. 


Temperature pH After 
Heated Cooling 

25 deg. C. 4.77 

40 4.77 

50 5.07 

60 5.10 

70 5.07 

80 5.07 

90 4.98 

100 4.91 





two boiling solutions would indicate that fiber degrada- 
tion does influence the curve to the extent of 0.32 pH 
‘0.14+0.18). From this it would be expected that for a 
furnish of fibers purer than those of the 25 per cent rag 
bond, the pH of raw and boiled tray waters would be 
approximately the same. 

To further verify the fiber effect, a solution was 
prepared by soaking unsized paper in a solution of alum 
and bleach for two days. The solution so prepared was 
then diluted, the pH adjusted with alkali, and tested 
for temperature effect as previously. Results are given 
in Table III and Curve III. 

It will be noted that in this curve the rise of pH, 
which for the pure salts of Curve II is from 4.77 to 
5.10 and for the bond paper white water is from 4.65 
to 4.83, for this more degraded paper is nil. Also, the 
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maximum pH for the pure salt is at 60 deg., for the 
bond paper is at 55 deg. and for the degraded paper at 
40 deg. C. The fall from the maximum is very slow 
for the pure salts, somewhat more rapid for the bond 
paper and precipitously so for the degraded paper. 





TABLE III 


Solution of Bleach, Sodium Carbonate, 
Alum and Degraded Fibers. 


Temperature pH After 
Heated Cooling 

25 deg. C. 5.00 

40 5.00 

50 4.80 

60 4.50 

70 4.43 

80 4.35 

90 4.27 

100 4.27 





Curve IV was taken from the data in the before 
mentioned article! and was said to have been obtained 
from the beating of the tray water identically as was 
done for Curves I, II and III and, therefore, should 
be directly comparable with those curves. It will be 
noted that this curve shows no rise of pH for the earlier 
heating as does the bond paper but follows Curve III 
in the straight line and precipitous fall for the hot 
sample. 

It will also be noted that the fall in Curve IV is 
greater than in Curve III and this is probably due 
to the fact that the solution for Curve III at room 
temperature had a pH of 5.0 while that of Curve IV had 
only 4.6. 

The similarity of Curves III and IV and their diver- 
gence from Curves I and II of purer materials com- 
pletes the evidence that a marked fall of pH on heating 
tray water occurs only when such tray water contains 
such impurities as excess alum (below 5.0 pH), bleach 
residues, degraded stock, etc., whose action on fibers is 
hastened by heat. It is well known that even small 
amounts of acid will rapidly degrade heated fibers. 

Laboratory records of actual experience with mill 
furnishes are indicated by the data of Table IV. 





TABLE IV 

pH Changes as Paper Passes Over a Paper Machine. 
Paper Paper 
Tray Before After 
Sample Mill Water Dryer Dryer 
Number Number Furnish pH pH pH 
1 1 35% rag 4.3 4.2 4.2 
2 2 100% rag 4.2 4.1 3.9 
3 2 100% rag 6.4 5.2 5.2 
4 3 4.9 5.2 
5 3 4.8 4.5 
6 4 25% rag 4.7 5.2 5.2 
7 5 100% rag 6.7 6.1 6.1 





Samples 1, 3, 6 and 7 showed no change in pH due 
to the effect of the dryers. Papers 2 and 5 showed a 
distinct fall over the dryers while paper 4 showed an 
equal rise of pH indicating that a fall of pH over the 
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dryers is not the most common occurrence. Papers 4 
and 5 were of the same run, but for sample 5 extra 
alum had been added in the chest with the resultant 
drop of pH over the dryer such as is quite typical of 
papers with excess acidity. 

Samples 1 and 2 show the same pH for the raw tray 
water and for the paper before the dryers, samples 3 
and 7 show a tray water with decidedly less acid than 
the press roll paper while sample 6 has a tray water 
less alkaline than the paper before the dryers. If the 
similarity of raw tray water and paper before dryers 
cannot be relied upon, an agreement between boiled 
tray water and finished paper could only be expected 
for specific conditions and should not be relied upon 
for general use. 


White Water as an Indicator 


For a white water of relatively pure fibers, very little 
change of pH of tray water after heating should be 
expected and for such a paper the dryers should have 
very little effect on pH. For furnishes containing 
degraded fibers or other impurities, a fall of pH de- 
pendent upon the amount of impure material present 
should result both on heating the tray water and on 
running the paper over the dryers. The acid of excess 
alum will increase fiber degradation both on heating 
the tray water and in passing over the dryers. But for 
neither the pure paper nor the impure paper can there 
be any definite relation of general application between 
the raw or boiled white water and the finished paper. 
The chemica] reactions which occur in the process of 
papermaking are largely colloidal in nature and pro- 
gress so slowly that they are rarely completed when the 
paper is finished. Therefore, the acid condition in and 
around the fibers of the finished paper may be quite 
different from that of the water which has drained off 
from the paper. The pH of tray water, raw or boiled, 
ean only be relied upon when repeated tests within the 
mill have given evidence that general local conditions 
are so balanced as to make such concordance true for 
that mill. 

In the foregoing an attempt has been made to show 
that: 


1—The preheating of the white water of a relatively 
pure furnish has little or no effect on the pH of that 
water. 

2—The presence of excess alum, possibly indicated 
by pH values below 5.0, will hasten the degradation of 
fibers and will cause a fall of pH for the heated white 
water. 

3—The preheating of the white water of a furnish 
containing impurities as degraded fibers will cause a 
fall of pH proportional to the amount present. 

4—A fall of pH as paper passes over machine dryers 
ean usually be associated with excess alum or other 
impurities of furnish. 

5—There is no direct relation between the pH of 
white water, raw or boiled, and that of the distilled 
water extract of the finished paper. 

6—White water, heated or unheated, cannot be relied 
upon to indicate the pH of the finished paper except 
under special conditions which must be verified for each 
mill and for each type of paper. 





1Paper Trade Journal, 98; No. 22, page 42 (May 31, 1934.) 
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Refractories in the Chemical 





View of side walls and top of sulphite digester 
as taken from bottom 


EFRACTORIES, often generically called fire- 
brick, are structural materials of which the most 
widely used commercial types are fireclay, high- 

alumina, silica, magnesite and chrome. All of these 
materials, because of their ability to withstand high 
temperatures and chemical action, find numerous and 
varied applications in the chemical pulp industry. 
Some of the major applications in this field are revealed 
in the accompanying table. 

Sulphite Process 

Type of Refractory Brick 





Application 
Acid-proof 
Acid-proof 
Acid-proof 
Acid-proof 
Acid-proof 
Acid-proof (Digester Quality) 
Acid-proof 
Fireclay & High-alumina 


Acid Accumulator 

Acid Storage Tank 
Acid Tower 

Acid Reclaiming Tower 
Combustion Chamber 
Digester 

Blow-Pit 

Pyrites Burner Setting 


Sulphate Process 


Application Type of Refractory Brick 





Usually Unlined 

Fireclay 

Fireclay, Magnesite, Chrome 
and Soapstone 

Chrome, Magnesite, Fireclay, 


Digester 

Rotary Incinerator 

Sulphate Recovery 
Furnace 

Spray Type Sulphate 


Recovery Furnace Soapstone 
Rotary Lime Recovery High-alumina (Burning zone) 
Kiln Fireclay (Balance) 


Soda Process 





Application Type of Refractory Brick 

Digester Usually Unlined 

Rotary Incinerator Fireclay 

Rotary Lime Recovery High-alumina (Burning zone) 
Kiln Fireclay (Balance) 

Spray Type Soda Recovery Chrome, Magnesite, Fireclay, 
Furnace Soapstone 
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Pulp Industry 


By E. B. GUENTHER 
Harbison-Walker Refractories Company 


Sulphite Acid Plant Applications 

For the linings and packings of acid towers and 
acid reclaiming towers, used in the sulphite process, a 
very dense acid-proof brick is required. This type of 
brick prevents internal penetration of gas and acid and 
resists chemical action. In blow-pits the requirements 
are likewise for a dense brick, that is highly resistant 
to the chemical action of the acid. A similar condition 
obtains in connection with acid accumulators and acid 
storage tanks. 

For the linings of various types of sulphur and pyrite 
burning furnaces including combustion chambers, high 
heat duty fireclay brick made from specially selected 
clays and of special manufacture are most economical. 
Certain properties are developed within such brick to 
meet the service requirements and to give long life with 
minimum expense for maintenance. 


Digester Brick 

Steel withstands quite well the action of the chemicals 
used in both the soda and sulphate processes. In the 
sulphite process, however, the sulphurous acid present 
would have considerable effect upon it as would also 
any trace of sulphuric acid. It is therefore necessary 
to provide a special acid-resistant brick lining for sul- 
phite digesters. According to modern practice, the 
lining may consist of a two-inch thickness of a mixture 
of sand and Portland cement next to the shell, and a 
double lining of brick, 2% to 3 inches thick. In such 
a lining there is a layer of about an inch thickness of 
cement-sand mixture between the double brick lining. 
The average service for a lining of this kind is about 
four years. However, records of seven to eight years 
of life have been secured. 

Digester brick are manufactured from specially se- 
lected clays and in several textures to meet the differ- 
ing requirements in face and back linings. 


Soda and Sulphate Process Requirements 


The incinerators used in soda and sulphate mills for 
converting black liquor into black ash are lined with 
fireclay brick. Reports indicate that in the soda process 
an incinerator lining will last several years. In the 
sulphate process the life of a lining is considerably 
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shorter because of more intensive chemical action. The 
average life in this case seems to be one to two years. 
High heat duty fireclay brick meet the requirements 
quite satisfactorily. They should of course have a 
dense texture and be of relatively hard burn. 

Some years ago, sulphate smelters were built entirely 
of soapstone. Trials of chrome and magnesite brick, 
however, proved them to be much more resistant than 
soapstone to the fluxing action of sodium salts. There- 
fore, many furnaces are now constructed with chrome 
brick in the lower walls and either fireclay brick or 
soapstone in the upper walls. Soapstone is variable 
in composition and not as refractory as either chrome 
or magnesite brick. Its laminated or stratified structure 
is a source of difficulty since at high temperatures it 
tends to separate or split along the planes of stratifica- 
tion. Furthermore, soapstone undergoes permanent 
expansion at the furnace temperature and the expan- 
sion is progressive which makes it difficult to provide 
satisfactory expansion joints. Chrome and magnesite 
brick have a true thermal expansion which is definitely 
known and ean be easily compensated for by providing 
suitable expansion joints. 

High heat duty fireclay brick or shapes serve admir- 
ably for the construction of the roof or arch over the 
furnace and give very satisfactory life. However, in 
some plants the arches are built of chrome brick and in 
others of soapstone. If spalling, due to frequent shut- 
downs or to rapid changes in temperature, is a factor, 
fireciay brick are chosen because their spalling tendency 
is lower than that of either chrome brick or soapstone. 
A number of sulphate recovery furnaces are equipped 
with enclosed water caps or pans instead of refractory 
roof construction. 

Chrome brick are more widely used in this service 
than magnesite brick because of their lower cost. 

A number of soda process plants and several sulphate 
process plants are using recovery furnaces of the spray 
type. In the soda process, these furnaces replace the 
rotary incinerators. In the sulphate process they 
replace both the rotary incinerator and the sulphate 
recovery furnace. 

Where the feed in the spray type furnace is a con- 
centrated solution of the sodium salts, it seems that the 
combination of water or steam formed and the sodium 
salts exaggerates the chemical action upon the lining. 

High heat duty fireclay brick of hard burn and dense 
texture are being used with success for the linings of 
spray type furnaces above the tuyeres or blow pipes. 
Chrome brick, magnesite brick, or soapstone are better 
adapted for service in the crucibles or wells of such 
furnaces. However, in at least one soda process plant 
the entire furnace lining is built with dense, hard 
burned high heat duty fireclay brick and very satis- 
factory service is reported. 

In rotary lime kilns, especially in rotary lime sludge 
recovery kilns, high-alumina brick are now quite gen- 
erally used in place of fireclay brick for lining the 
burning zone. This brick permits the employment of 
higher burning temperatures with the added advantage 
of increased life. 

Magnesite brick promises to prove more economical 
than any other type of refractory used for lining the 
burning zones of rotary lime sludge recovery kilns when 
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the sludge contains considerable amounts of sodium 
salts and especially when the operating temperatures 
are excessively high. Obviously, the use of magnesite 
brick requires more careful supervision during heating 
and cooling of the kiln than does the use of fireclay or 
high-alumina brick, due to the sensitiveness of magne- 
site to rapid changes in temperature. With a correct 
heating and cooling schedule, magnesite linings have 
given sufficiently longer service to offset their increased 
initial cost. 


Boiler Plant Refractories 


In some of the older steam generating plants of the 
industry, the boiler settings are constructed with high 
heat duty fireclay brick in the combustion chambers and 
walls, and intermediate or moderate heat duty fireclay 
brick in the cooler portions of the setting and as backing 
for the high heat duty brick. Special sprung and sus- 
pended arches are constructed of standard high heat 
duty fireclay brick or of special shapes. 

Many of the plants, however, have kept up with the 
general trend toward modernization and have installed 
units of modern design and efficiency. In the choice 
of refractories for such settings more careful considera- 
tion is necessarily given to the kind of fuel used, coal, 
oil, gas, sawdust or wood refuse; the type of stoker 
employed when coal (not pulverized) is burned; the 
rating at which the boiler is operated, since it, to a 
large extent, determines the temperature which will 
prevail in the combustion chambers; the operating 
schedule, periods of standby or shutdown and the sud- 
denness of the demand for peak production. These 
many factors enter into the choice of refractories to 
insure that the service requirements may be met and the 
settings give a satisfactory life with minimum cost of 
maintenance. Thus high-alumina brick of the 50 per 
cent and 60 per cent alumina classes, because of their 
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Installation view of rotary lime recovery kiln 


higher refractoriness, and greater resistance to spalling 
over the high temperature range, have with consider- 
able advantage replaced high heat duty fireclay brick 
in the vulnerable portions of the settings, namely, in the 
side walls and bridge walls and in arches. 

Wood ash is high in alkalies, hence high-alumina 
brick, which are more resistant than high heat duty 
fireclay brick to the fluxing action of potash and soda, 
are used to good advantage. 

In some plants where the settings are fired with both 
oil and wood refuse, very high operating temperatures 
prevail and high-alumina brick are then necessarily 
used. 


Insulating Brick 

The use of insulating brick in the construction of 
boiler settings dates back a number of years. More 
recently it has become quite common practice to insu- 
late the intermediate and cold zones of rotary kilns 
excepting wet process kilns. In the latter the insulation 
begins at about 30 feet from the feed end. 

In selecting the proper insulating brick, it should 
first be established that the interface temperature be- 
tween the refractory and the insulating backing will 
not exceed the limit of temperature for which the insu- 
lating brick are recommended. It must be borne in 
mind that as the refractory lining becomes thinner, due 
to wear, the interface temperature increases and may 
even closely approach the operating temperature to 
which the refractory lining is exposed. 

The choice of insulating brick will lie between brick 
which serve primarily as insulation and have relatively 
low working temperatures, and light weight refractory 
brick which possess a lower insulating value but which 
may be used as insulation where the interface tempera- 
ture between the refractory and the insulating backing 
is likely to be relatively high. 

For insulating rotary kilns, the strength of the insu- 
lating brick is of prime importance and its insulating 
value of secondary consideration. For example, brick 
which have served well in greatly reducing the heat 
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losses through kiln linings have failed prematurely 
because of their lack of mechanical strength. In such 
instances the insulating brick became abraded to such 
an extent that the linings loosened and collapsed. This 
difficulty is more likely to occur with kilns of large 
diameter (9 foot or over) than with those of smaller 
diameter. 


High Temperature Bonding Mortar 


It is quite generally known that fireclay does not 
bond brickwork until a temperature of about 2200 to 
2300° Fahrenheit is reached and even then the bond 
does not extend to any great depth into the joints 
between the brick. The superiority of high temperature 
bonding mortar over fireclay for laying firebrick has 
been firmly established and its use is becoming con- 
stantly more general. The choice of bonding mortar 
is dictated by experience and depends upon its physical 
and chemical properties and its safe working tempera- 
ture limit. These, in turn, depend largely upon the 
raw material of which the bonding mortar is essentially 
composed : fireclay, silica, diaspore, chrome or magne- 
site. 

In boiler settings which are fired with hogged fuel or 
wood refuse, a slag is formed which is strongly basic 
chemically. A chrome base bonding mortar is highly 
preferable for service in such settings. A chrome base 
bonding mortar is also to be preferred for use in the 
linings of sulphate recovery furnaces built of either 
chrome brick or soapstone, and in these furnaces a 
chrome base ramming mixture serves admirably for 
patching. 

¢* ¢ ¢ 


Study of White Braille Papers 

HE Library of Congress recently requested the 

assistance of the Bureau of Standards in finding a 
quality standard that could be relied upon to insure 
uniform, high-quality books for the blind readers. The 
sensitive fingers of blind readers are as much irritated 
by poor quality of the raised dots forming the symbols 
read by the finger tips as the eyes of visual readers are 
fatigued by distressing show-through of printing or 
glare from execessive paper gloss. 

When the study was initiated, many types of papers 
were in use by commercial Braille process printers. 
No accurate information on paper qualities essential to 
good Braille printing quality was available, and an ex- 
tensive study of a wide variety of papers in use and 
the quality of printing obtained with fhem was neces- 
sary. Some of the papers were too hard and the raised 
dots printed on them had harsh, cracked surfaces irri- 
tating to the reader’s fingers. Other papers were too 
soft and the dots were not strong enough to prevent them 
from being deformed under the reader’s fingers, still 
other papers had insufficient strength to withstand re- 
peated handling. By correlating paper properties with 
quality of printing, a relationship was found between 
the tensile properties of paper and strength of the 
raised dots. The density of the paper was very im- 
portant in its relation to reading quality of the dots. 
The paper requirements for uniformly high quality 
Braille process books for the blind were determined 
and incorporated in the quality standard for the Li- 
brary of Congress. 
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Color Analysis and Specification’* 


T was shown previously that the color of trans- 
parent and opaque objects can be completely speci- 
fied by means of the curve of reflectance against 

wave length. To facilitate interpretation of differences 
in the curve, it is necessary to reduce the information 
contained in the curve to a more compact form as 
suggested by the International Commission on Illumi- 
nation in 1931. 

The sensation evoked by any colored object can be 
duplicated by the sensation which is evoked by the 
combination of three primary colors in varying 
amounts. Any three colors can be used for the pri- 
maries provided only that no two can be combined to 
form the third. - The usual primaries, however, are 
red, green and violet, and when these are used to match 
certain colors, as for example, the blue around 500 
millimicrons, a negative amount of the red primary 
must be used. 

To avoid this and to gain certain computational ad- 
vantages the commission has recommended the adoption 
of imaginary primaries so chosen that any real color 
can be matched by positive amounts of these primaries. 

The curves shown in Figure 4, distribution curves for 
the 1931 I. C. I. Observer representing an effort to 
evaluate the way in which the three visual mechanisms 
respond to a given color, were obtained from a careful 
study of color mixture curves of a group of individuals. 
They probably will apply quite well to the normal 
individual. 

It is obvious that the color of an object is influenced 
greatly by the spectral character of the illuminating 
source. For this reason the International Commission 
recommended three sources for use in colorimetric 
computations, the spectral distribution curves of which 
are shown in Figure 5. Curve A of Figure 5 is that 
of an incandescent lamp operating at a definite tempera- 
ture; curve B is a laboratory reproduction of noon 
sunlight; and curve C is a laboratory reproduction 
of average daylight. Curve A is a good representation 
of ordinary indoor illumination as obtained with elec- 
trie lights; while the latter two illuminants, namely, 
noon sunlight and average daylight, vary so greatly 
that laboratory standards, which could be reproduced 
accurately from specification, were developed to ap- 
proximate them. 

Since the sensation evoked by any color can be dupli- 
cated by a certain mixture of the adopted primaries, the 
amounts of these primaries necessary to make a match 
can be used as a compact means for specifying the 
eolor. If two colors are both matched by the same 
relative amounts of the primaries, they will appear the 
same even though the reflectance curves differ 
somewhat. 

The three numbers to which a color specification is 
reduced are known as the trilinear co-ordinates of the 
eolor. To obtain these co-ordinates for a given color, 
the reflectance at each wave length is multiplied hy 
the value of the relative energy of the illuminant 





*This is the second and final installment of Dr. Razek’s article, 
the first installment appearing in the June 1934 issue. 
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selected at the same wave length, and this product 
in turn multiplied by each of the three distribution 
coefficients at that wave length. When the calculation 
is made for each wave length, three curves can be 
plotted, and the area under each determined. The 
ratio that each respective area bears to the sum of 
the three areas is the particular trilinear co-ordinate. 

To illustrate, Table 1 gives the calculation for the 
blue card whose reflectance is shown by the solid line 
of Figure 1. (See Tue Paper Inpustry, June 19534, 
pg. 172). The first column of the table gives the wave 
length in steps of 10 millimicrons. Column Z E, y E£, 
and 2 E, are respectively proportional to the products 
at each wave length of the energy distribution for 
illuminant C, and the three distribution coefficients x, 
y, and z. Column R is the reflectance of the blue card 
taken from the curve of Figure 1. Each of these values 
of reflectance is multiplied successively by z E, y E and 
2 E, these multiplications resulting in the figures of 
columns Z E R, y E R,andz E R. 
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Figure 4—Tristimulus specifications of spectrum 
stimuli according to the standard observer and 
co-ordinate system recommended by the International 
Commission on Illumination in 1931 


The sum of each of the last three columns is pro- 
portional to the areas under the curves drawn with 
the values plotted against wave length, so that the 
actual drawing of the curve is unnecessary. When 
the ratio of each of these sums to the total of the three 
sums is taken, the trilinear co-ordinates of the blue 
card under illuminant C are found to be 0.1905 for x, 
0.2080 for y, and 0.6015 for z. 

In addition, the primaries are so chosen that the y 
distribution curve is the so-called visibility curve. When 
this is used the sum of the products of y E R is pro- 
portional to the integrated brightness or ‘‘luminosity’’ 
of the sample. Therefore, the integrated brightness of 
the blue card is 0.177; that is, the blue card, when 
illuminated by illuminant C, which closely approxi- 
mates daylight, will be 17.7 per cent as bright as the 
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Figure 5—Energy distribution curves of standard 
illuminants 


magnesium carbonate block under the same conditions. 

Similarly, the following results are obtained when 
caleulations for the yellow card, shown in the dotted 
curve of Figure 1 are made: x — 0.432, y — 0.451, 
z = 0.117, and the luminosity — 0.682. 

The performance of these calculations, which may 
seem rather involved, becomes just a routine affair 
through the use of an adding machine and tables as 
given by Dr. Deane B. Judd! of the Colorimetry Sec- 
tion of the Bureau of Standards. 

An electrical device may be used to obtain the tri- 
linear co-ordinates automatically. With this device 
it is merely necessary to progressively set a dial to 
the reflectance corresponding to the readings of an- 
other dial which indicates wave lengths. The sum- 
mation is automatically made by means of watt-hour 
meters, and the values of the trilinear co-ordinates with 
the selected illuminant are read from three counters 
on the instrument. This instrument is not yet com- 
mercially available, but can be furnished when there 
is sufficient demand.” 

The trilinear co-ordinates can be plotted very con- 
veniently upon the ‘‘mixture diagram’’ shown in Fig- 
ure 6. This diagram is based upon the Maxwell 
triangle with the equilateral triangle changed to a 
right angle to facilitate plotting. Since the sum of x, 
y, and z for any color is 1.00, it is only necessary to 
plot two co-ordinates, with the x and y being usually 
chosen. 

The curved line generally bounding the area of the 
triangle is the locus of the pure spectrum with the 
various wave lengths indicated. The proximity of the 
points representing a color to the spectrum locus de- 
termines the purity of the color. The three points 
marked A, B, and C are the loci of the three illuminants. 
Near to the locus of the particular illuminant used 
will plot the whites and grays—the achromatic colors. 

The relative distance between the points representing 
two given colors is a measure of their chromaticity 
difference. The values obtained for the blue and yellow 
eard of Figure 1 are shown plotted on the diagram. 
It will be noted that all possible colors will plot inside 
the spectrum locus and the line connecting its ends; 
that is, no color can be more saturated than the spec- 
trum color. 
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The use of the color triangle for studying color data 
pertaining to bleached wood pulp samples was suggested 
by W. B. Van Arsdel.* 

Another form of specification of color is the domi- 
nant wave length and colorimetric purity. The domi- 
nant wave length is the wave length of the pure spec- 
trum color which must be additively combined with the 
illuminant selected to give the color in question. The 
ratio’ of the brightness of the spectrum color to the 
total brightness of the combination is the colorimetric 
purity. 

The dominant wave length can be obtained approxi- 
mately from the diagram of Figure 6 by noting the 
intersection of the line connecting the point represent- 
ing the color and the point representing the heterogene- 
ous stimulus (generally one of the illuminants or the 
equal energy point) and the spectrum locus. 

While the dominant wave length can be obtained 
approximately from the diagram, a much closer value 
can be obtained when the wave length at the inter- 
section with the spectrum locus is calculated. Since 
the purity must be calculated in any case, very little 
additional effort is required to calculate the dominant 
wave length. Very complete tables and forms for this 
caleulation are also given by Dr. Judd.! 

The colorimetric purity is caleulated by means of 
the formula: 

p= (y—fy,)/y 

f — (x—X) / (x,—-X), or (y— Y) / (y,— Y) 
where x and y are the co-ordinates of the color in 
question, X and Y the co-ordinates of the dominant 
wave length, and x, and y, the co-ordinates of the 
heterogeneous stimulus. 

When these calculations are made for the blue ecard 
previously cited, it is found that the dominant wave 
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Figure 6—Mixture diagram according to the 1931 
I. C. I. Standard Observer and co-ordinate system 
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length is 479.8 millimicrons with a purity of 45.2 per 
cent based on heterogeneous stimulus corresponding to 
illuminant A. In this instance, the standard observer 
will match the blue card for color with a mixture of 
light from illuminant A and pure light of wave length 
479.8 in the ratio of 0.548 and 0.452. Similarly, for the 
yellow card, it is found that the dominant wave length 
is 559.3 millimicrons and the purity 27.6 per cent re- 
ferred to the heterogeneous stimulus corresponding to 





Table I+ 


Computation of trilinear Co-ordinates and Luminosity. 
Wave 


Length TE VE ZE R TER YER ZER 
380 4 20 
390 19 89 
400 85 2 404 0.266 23 1 107 
10 329 9 1570 = .308 101 3 484 
20 1238 37 5949 = .316 387 12 1880 
30 2997 122 14628 .382 1145 47 5580 
40 3975 262 19938 .435 1725 114 8660 
450 3915 443 20638 .470 1840 208 9720 
60 3362 694 19299 480 1615 332 9250 
70 2272 1058 14972 .470 1068 496 7040 
80 1112 1618 9461 .442 493 714 4180 
90 363 2358 5274 =.413 150 972 2175 
500 52 3401 2864 .362 19 1231 1038 
10 89 4833 1520 .315 28 1520 478 
20 576 6462 712 ~=.270 156 1740 193 
30 1523 7934 388 .220 335 1745 85 
40 2785 9149 195 = .185 542 1692 36 
550 4282 9832 86 .160 686 1572 14 
60 5880 9841 39 = .135 794 1328 5 
70 7322 9147 20 = .120 878 1095 2 
80 8417 7992 16 =.108 910 862 2 
90 8984 6627 10 =.100 898 663 1 
600 8949 5316 7 0.084 750 446 
10 8325 4176 2 = .080 665 334 
20 7070 3153 2 .073 516 231 
30 5309 2190 070 371 153 
40 3693 1443 -070 258 101 
650 2349 886 .070 165 62 
60 1361 504 075 102 37 
70 708 259 080 57 21 
80 369 134 100 7 13 
90 171 62 .120 20 8 
700 82 29 -130 10 4 
10 39 14 
20 19 6 
30 8 3 
40 4 2 
750 2 1 
60 1 1 
70 1 
Sums 98041 100000 118103 16144 17657 50930 


X»¥ 2 wy 031012 0.31631 0.37357 x,y,z 0.1905 0.2080 0.6015 





illuminant A. In this ease the standard observer would 
match the yellow card with light from illuminant A and 
pure light of wave length 559.3 millimicrons in the 
ratio of 0.724 and 0.276. 

It must be noted that the color mixture triangle 
and all data caleulated from it refer only to the chro- 
maticity of the samples. For example, a perfect gray 
having a reflectance of 50 per cent throughout the 
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spectrum, and another nearly white sample having a 
reflectance of 85 per cent would have exactly the same 
chromaticity and would plot on the same point. Since 
the values, x, y and z, always add to 1.00, and merely 
represent the ratios of the sums, like z E R, it is obvious 
that the same values of x, y and z will result if all the 
values of the reflectance, wave length by wave length, 
are in constant ratio. 

However, luminosity or brightness is given by the 
absolute value of the sum y E R, and this factor will 
obviously depend upon the actual value of the 
reflectance. 

The separation of the specification into two factors, 
chromaticity and luminosity, is really a great con- 
venience from the technologist’s standpoint because it 
permits the use of a general rule that two samples are 
identical under a specified illumination when their 
trilinear co-ordinates and luminosity are identical. 

This discussion has been rather sketchy, and no effort 
has been made to give reasons for the procedure 
adopted. The method described, however, has been 
recommended by an International Commission, and its 
adoption by those interested in color specification will 
do much to eliminate the confusion which exists in 
many fields. The availability of the instruments both 
for obtaining the reflectances and for making the subse- 
quent calculations should make possible the adoption 
of the recommended procedure at a cost within reason. 





1. Deane B. Judd, The 1931 I. C. I. Standard Observer and Co- 
ordinate System for Colorimetry, Journal of the Optical Society 
Vol. 23, No. 10, October 1933. 

2. Joseph Razek, An Electrical Device for the Determination of 
Trilinear Co-ordinates for the Razek-Mulder Color Analyzer— 
Journal of the Optical Society. Vol. 24 No. 2, Pg. 54. 

3. W. B. Van Arsdel, Color Specification in the Pulp and Paper 
Industry, Paper Trade Journal, Aug. 11, 1932, Pg. 32. 

4. These calculations were made with a ten-inch slide rule, and the 
last figure in every case had to be estimated. 
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Paper Machine Fabricates 
Bookbinding Cloth 


A new British product called Linson is being made 
and marketed by Messrs. Thom and Cook, according to 
The Worlds Paper Trade Review. 

Linson is a material intended to serve as an alterna- 
tive to bookbinding cloth and is fabricated by a secret 
process from pure manila fiber. It is said to be three 
times as strong as the ordinary book cloth as demonstra- 
ted by the Mullen tester. It is also claimed that it is 
the first such material to be made on a papermaking 
machine. 

The material can be supplied either in rolls or flat, 
and is made in a variety of colors either plain or em- 
bossed. It can be made as limp as chamois or stiff 
as a board. Linson is very suitable for limp work since 
it has no tendency to curl nor does wetting affect the 
color. Another advantage is that it is adapted to sew- 
ing machine work. 

Aside from its use as a book cloth, Linson is suitable 
for a variety of other uses such as box coverings, up- 
holstery, maps, blinds, and even has been used to pro- 
vide washers for engineers. 

Books have already been bound with Linson to the 
entire satisfaction of publishers. 
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Design and Application of Phenolic 
Composition Bearings 


By 0. K. GRAEF, Mechanical Engineer 
Joseph T. Ryerson & Son, Inc. 


INCE the dawn of civilization, 
a man has been faced with the prob- 

lem of the transportation of men, 
materials and power. His early efforts 
to solve the problem resulted in the in- 
vention of the wheel. In order to utilize 
the wheel, some sort of bearing had to 
be provided, and without doubt wood 
was the material used. 

Because wars were frequent and re- 
quired the rapid movement of men and 
materials, undoubtedly the primitive 
wheel and its related bearings were put 
promptly to the service of Mars. Relics 
are in existence which show that horse- 
drawn chariots were in use as early as 
1000 to 1100 years B. C. 

Metal lined bearings were developed 
at the time of the Roman Empire, but 
apparently no improvements were made 
in them for a number of centuries. In 
fact, a distinct retrogression occurred. 

Records are available to indicate that 
at the time of colonization of America, 
wooden blocks, bored out to take an 
iron journal and firmly held together by 
iron bands, were employed for bearings. 
Obviously little had been contributed 
toward the solution of the bearing prob- 
lem during the 15 or 16 centuries that 
had elapsed. 

The invention and development of the 
turning lathe, however, just prior to the 
American Revolution promoted the fur- 
ther development of the bearing. At 
about this time the conical pivot bearing 
was in use, and the two-piece bearing 
was being developed. During the same 
period many materials other than metal 
were in use as liners. Among these 
materials might be named leather, raw- 
hide and fabrics. Copper, brass and 
bronze came somewhat later. 

Late in the nineteenth century Isaac 
Babbitt developed his white metal or 
“babbitt” bearing metal, the exact com- 
position of which has now been lost. 
Babbitt’s metal had pronounced anti- 
friction qualities and soon came into 
general use. Since that time, many 
varying alloys and mixtures of tin, lead, 
antimony, copper, nickel, bismuth, etc., 
have been devised to provide the best 
low cost bearing under varying me- 
chanical conditions. 

The development of the babbitts and 
bronzes rapidly outmoded the older 
wood, fabric and iron bearings, and 
their use was gradually abandoned. 
More recently the so-called anti-friction 
bearings containing balls or rollers con- 
fined in suitable races were brought to 
a high state of perfection and today 
these bearings are in very common use. 
At present, however, the fabric bearing 
is again returning to favor. 


Bearing Composition 


The modern fabric bearing consists of 
layers of closely woven canvas, paper 
or canvas belting which are impregnated 
with infusible and insoluble resins and 
forced to the desired shape under condi- 
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tions of heat and pressure. These bear- 
ing are marketed under various trade 
names, all of which for the purposes of 
this article will be designated as phenolic 
composition bearings. 

Although phenolic composition bear- 
ings have been developed within the past 
five years, they already bid fair to sup- 
plant some of the older types of bearing 
materials in many locations. They are 
especially adaptable for application in 
locations where water is present, where 
grease and oil is objectionable and where 
water can be supplied to the bearing for 
cooling and lubricating purposes. 

Certain manufacturers of these bear- 
ings for industrial purposes utilize paper 
as a base for the resinoid, while others 
confine themselves to canvas sheets. At 
least one manufacturer uses cotton belt- 
ing fabric and a flaked binder made 
of small pieces of canvas which is called 
“macerated material.” Attempts have 
been made to use asbestos fibers and 
excelsior produced from quebracho and 
lignum vitae woods. Thus far, however, 
the use of paper and wood or asbestos 
fibers as a reinforcement has not met 
with equal success to cotton fabrics. 

Experiments have been made wherein 
quantities of graphite have been added 
to the phenolic composition in an effort 
to produce a bearing which would oper- 
ate without the necessity for further 
lubrication under conditions of light 
loads and low speeds, or which would 
lower the frictional coefficient still fur- 
ther when normally lubricated. These 
efforts have not met with much success 
because the admixture of graphite seems 
to weaken the resinoid and impair its 
wearing qualities seriously. 

Personal experience on many bearings 
has shown that best results are obtained 
when the bearing is molded as a unit to 
suit the requirements of the individual 
case, and in using woven cotton belting, 


macerated fabric or a combination of 
both as the base material. 

The first attempt of the uninformed at 
the use of the phenolic composition as 
a bearing material is usually to try 
rolled or molded canvas base tubing 
as a 360 deg. bushing or in two 180 deg. 
halves. In almost every case the attempt 
ends in failure, which is laid at the door 
of the material, when in reality the de- 
sign and the kind of material is at fault. 
As a matter of fact, there are positions 
where the canvas base tubing is adapta- 
ble when proper steps are taken for its 
lubrication and cooling, but even under 
these conditions its life is shorter than 
the life of material produced and de- 
signed specifically for bearing uses. 

Molding of bearings for most condi- 
tions is best accomplished in positive 
type molds which are hardened and 
polished and which are capable of with- 
standing rather high pressures. Heat- 
ing of the molds is accomplished by the 
circulation of steam through suitable 
channels built into the mold. Impreg- 
nated paper, canvas, belting or macer- 
ated material may be used to charge the 
mold. Molding temperatures of 325 deg. 
to 375 deg. Fahr., equivalent to about 
150 lb. steam pressure, are employed; 
and the mold is closed with hydraulic 
pressures of from 2,000 to 5,000 lb. per 
inch of projected mold. area. The time 
required for molding varies with the 
thickness and shape of the section to 
be molded and may range from three to 
ten minutes or more. Upon cooling, a 
contraction of about 0.006 inches per 
lineal inch results. This contraction 
is countered by making a positive allow- 
ance of about the same magnitude in the 
construction of the mold. 


Properties of Bearing 


A comparison of the characteristics 
of the belting base material and the 





Table I 
co Belting Macerated 
Base Base 
ROOT Te eee ee 1.36 1.87 1.37 
Weight per cubic inch... .......sccccesee 0.8# 0.84 
Modulus of elasticity (lb./sq. in.)........ 1,500,000 1,500,000 


ot (across grain) 


“ 


, edgewise 





.. 9,400 £/sq. in. ) 


Tensile strength (with grain)......... 
- -. 7,000 #/sq. in. § 


NE MOD ic gain ttle dod aeeWeus 40% 
Compressive strength, flatwise........ 


.. 25,000 #/sq. in. { 
Water absorption, 100 hours immersion... 
Brinell hardness, 500 kg load.......... 
Meereneese MOPERGSS. 2.06... cee ck ees. 
Maximum operating temperature...... 
Thermal coefficient of expansion....... 
| Coefficient of friction, dry............. 


5,000 #/sq. in. 
14,000 #/sq. in. 
30,000 #/sq. in. 


18,000 £/sq. in. 
37,500 #/sq. in. ) 





1.07% 1.28% 
* 30 30 
sacs 75 70 
.. 275 deg.F 275 deg. F. 
.. 80x 10-6 30 x 10-6 
.. 0.280 0.290 





THE PAPER INDUSTRY for September, 1934 




















/Q000 
Fiwes Pte Sa. to. 


foto 4rL/40- 


load applied in 1000 pound units 








Figure 1—Permanent set only. Compression tests, 


00 








ing loads 





Swarr se8t2co iw FPA 


Figure 2—Co-efficients of friction of phenolic 
composition bearings at various speeds with vary- 
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macerated base material is shown in 
Table I. 

From this table of properties it may 
be seen that the mechanical strength 
of phenolic composition bearings com- 
pares very favorably with the strength 


of cast iron. Yet their weight is only 


about one-half that of aluminum. Such 
bearings weigh 87 pounds per cubic 
foot, while aluminum weighs 159.7. An- 


other advantage of phenolic composition 
bearings which is not so apparent from 
the table is that in a properly designed 
bearing there is no tendency for the 
material to seize and score the shaft. 

Figure 1 indicates the relative lack 
of plasticity of these bearings as ex- 
pressed by the permanent set under 
load, or, in other words, its distortion 
due to loading beyond the elastic limit. 
From this the inference is drawn that in 
order to use the material economically 
as a bearing much more care must be 
employed in aligning the bearings with 
the shaft as the material has little ability 
to deform to accommodate misalignment. 
Figure 2 indicates the coefficients of 
friction which may be expected when 
using phenolic composition bearings 
which are properly lubricated with 
water and well constructed and aligned. 

Many of the smaller bearings about 
paper and pulp mills such as those for 
felt rolls, wire rolls, etc., may often be 
more economically machined from flat 
stock or molded tubing than by die 
molding. This is not true where many 
bearings are in use, but applies only to 
small quantities. Such machined bear- 
ings probably will not have quite as 
long a life as a full molded bearing, but 
when the cost of a die is taken into 
consideration for small quantities, the 
machined bearing may be cheaper in 
spite of a slightly shorter life. 

This bearing material may be readily 
machined in the average maintenance 
machine shop. The material may be 
sawn on a circular or band-saw of the 
type commonly used for wood-working. 


If an extremely smooth surface is de- 
sired, a hollow ground saw should be 
used. A 12 or 14-inch diameter blade 
with 34 or %-inch kerf and 4 or 5 teeth 
per inch is about right. The saw should 
be operated at 12,000 to 15,000 feet per 
minute tooth speed. 

If a band saw is used, best results are 
obtained at about 5,000 feet per minute 
tooth speed when using a 20-gauge blade 
having 5 points per inch, and a width 
commensurate with the radius of the 
are being sawn. On straight sawing a 
1 or 1%-inch blade is about right and, 
of course, narrower blades must be used 
as smaller and smaller radii are sawn. 

In the drill press, a twist drill with a 
60-deg. included angle point will give 
good results when drilling at right 
angles to the direction of the lamina- 
tions. When drilling parallel with the 
laminations, better results will be had 
if the point angle is about 100 deg. The 
drill point should be operated at 350 to 
500 feet per minute, and the point should 
rather frequently be withdrawn from 
the work to clear the flutes, which are 
apt to plug with shavings and cause 
overheating of the point. 

Special drill points are now on the 
market, which are made with wider 
flutes than standard to make unneces- 
sary the frequent withdrawal of the 
points to clear the flutes. When a stand- 
ard drill point chatters, or when a stand- 
ard drill point is used in an electric hand 
drill, it is advisable to break the cutting 
edges of the point in a similar manner 
as twist drills for use on brass are back- 
ground. For large holes a carpenters 
bit and brace will produce very good re- 
sults. 

Standard taps may be used without 
lubrication, and the threads so formed 
will be clean and sharp and will be 
very nearly equal.in strength to similar 
threads formed in cast iron. 

The technique for turning the phenolic 
composition on a lathe is similar to that 
for turning brass. The tool should be 
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kept very sharp and should have plenty 
of rake and clearance. For high-speed 
tool steel tools, 400 to 500 feet per minute 
cutting speed is about right, while for 
tungsten-carbide tools, 600 to 800 feet 
may be used. For smooth finishes a 
bull-nose tool should be used, and a slow 
rate of feed employed. If the finish re- 
quired is to be polished, rubbing the 
freshly cut surface with wax while in 
the lathe and then rubbing with paper 
will produce a very smooth, hard finish 
if the cutting has been clean with a very 


sharp tool. 
For larger bearings such as those for 
beaters, jordans, press rolls, rotary 


screens, and especially those where a 
thrust load must be absorbed by the 
bearing, the macerated material molded 
in special molds is preferable. 


Design Fundamentals 


Although the operation of a journal 
in a bearing is one of the simplest of 
mechanical movements, the mechanical 
and hydraulic phenomena attendant are 
singularly complex and bewildering, and 
even today are not thoroughly under- 
stood. Because of the lack of exact and 
complete knowledge on this subject, 
many of the observed data are in appar- 
ent contradiction with each other. Even 
with oil lubricated babbitt bearings, 
which have been in common use for 
more than a half century, is this the 
case. It is, therefore, to be expected 
that with this new bearing material 
should be found increased perplexities. 

For instance, when a babbitt bearing 
is lubricated with water, an increased 
coefficient of friction, and consequently 
an increased power loss, is incurred. The 
opposite is true of the phenolic composi- 
tion, as this material, when properly 
lubricated with water, exhibits a co- 
efficient of friction of only a fourth to a 
half that when lubricated with oil. Re- 
sults of tests made on a Timken testing 
machine to determine the frictional co- 
efficients of both oil and water lubri- 
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Table II clay and grit which it carries, will re- 

duce the life of these bearings some- 

Material Lubricant Speed RPM Coefficient of friction what, but where fresh water is at a 

(gee SS ee Oil 280 0.0516 to 0.0678 premium this is not a serious disadvan- 
Phenolic composition ............. Oil 280 0.0505 to 0.0675 tage. 

es Oil 425 0.0654 to 0.0705 On a seven-inch diameter journal run- 

Phenolic-composition ... ......... Oil 425 0.0650 to 0.0695 ning 600 to 800 R. P. M., phenolic compo- 

RR EE ER Water 280 0.0910 to 0.195 sition bearings cost approximately the 

Phenolic composition ............. Water 280 0.0175 to 0.0236 same as the combination bronze and bab- 

GE i cots veces eaeditx 2455288 Water 425 0.0875 to 0.110 bitt liners, but wear from eight to 

Phenolic composition ............. Water 425 0.0160 to 0.0227 twelve times as long and save from 17 

to 25 per cent of the power. Similar 

bearings on a 10-inch diameter journal 








cated babbitt and phenolic composition 
bearings may be tabulated as shown 
in Table II. 

Many personal tests on a 5-inch diam- 
eter journal operated under loads rang- 
ing from 25 to 1,000 pounds per square 
inch of projected area at speeds from 
190 to 865 RPM have been made. In 
these tests the bearings were both cooled 
and lubricated by the application of 
water directly on the journal surface. 
Results of the tests seem to reveal the 
fundamentals of design around which 
these bearings must be made. In fact, 
these fundamentals, used in the design 
of many bearings ranging in size from 
1 in. to over 44 in. in diameter and with- 
out a failure where the principles were 
carefully followed, may be stated as fol- 
lows: 

First—The thickness of the phenolic 
composition liner should not exceed 
about 5 per cent of the diameter of the 
shaft in inches with a maximum thick- 
ness allowable of 1% inches, and a mini- 
mum thickness of % in. 

Second—The clearance of the bore 
should be no less than 0.3 per cent of 
the diameter of the shaft in inches with 
a maximum allowance of Yg in. and a 
minimum clearance of .006 in. This 
allowance may seem to be a large clear- 
ance but due to the absorption of the 
cooling water by the phenolic composi- 
tion some swelling results which reduces 
this clearance considerably. 

Third—The surface upon which the 
phenolic composition rests, that is, the 
steel or cast iron box, must be bored out 
to a smooth seat. Failure to do so will 
result in difficulty in holding the liner 
in place, and may also result in rapid 
wear. 

Fourth—The are of contact of the 
phenolic composition to the journal 
should never exceed 240 deg. This fun- 
damental, rules out 360 deg. bushings. 
Inasmuch as the material is relatively a 
non-conductor of heat, the lubricating 
and cooling water must be applied to the 
surface of the journal. An arc of con- 
tact of more than 240 deg. prevents ade- 
quate contact of the cooling water and 
will result in seizing and/or burning of 
the bearing material. If no uplift load 
is to be expected on a shaft, it is advis- 
able to use a 120 deg. to 140 deg. bearing 
segment in the lower half of the box only 
with no liner in the top half. Because of 
the lower coefficient of friction of the 
phenolic composition, the shaft does not 
exhibit the tendency to climb from the 
box, and, therefore, a smaller contact 
are can be provided safely. It will be 
noted that when a worn phenolic com- 
position liner is examined, the wear will 
be only slightly off the bottom of the 
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bearing instead of being markedly off 
center as with bronze or babbitt. 

Fifth—A copious supply of cooling 
water should be provided and due al- 
lowance should be made for the fact that 
in summer the water supplied is likely 
to be 20 to 50 degrees warmer than in 
winter. Roughly speaking, the water 
supply pipe should be capable of convey- 
ing as many gallons per minute of water 
as is determined by the numeral repre- 
senting the diameter of the shaft in 
inches. Thus a six-inch shaft should 
have piping capable of carrying 6 GPM., 
of water although probably only \ to 
¥ of this amount would be used under 
normal operating conditions. 

Sizth—The composition liner must be 
firmly held in place in the box, as it may 
tend to rotate with the shaft. In a die 
molded bearing keys may be molded in- 
tegrally on the back. When a semi-cy- 
lindrical shell is used either a steel re- 
tainer at the top edges bolted or welded 
in place, or suitable composition dowells 
must be employed. 

Seventh—The bearings must be in 
perfect alignment and the journal must 
be smooth and polished without rust 
spots and pits. 

Eighth—When the bearings are shut 
down for a period exceeding several 
hours the shaft should be swabbed down 
with a thick oil to prevent the formation 
of rust while idle. 

If the above design fundamentals are 
followed, there is no reason why satis- 
factory results, especially in wet loca- 
tions, should not be realized from the 
use of these bearings. Among the paper 
and pulp mill locations for which de- 
signs have been made may be listed 
press rolls, primary presses, couch rolls, 
breast rolls, table rolls, felt and wire 
rolls, cylinder molds, rotary screens, 
jordan thrusts, agitator steps, beaters, 
grinders, flat and centrifugal screens, 
conveyors, etc. The few cases of failure 
in this extensive list of applications 
could be traced to neglect of one of the 
design fundamentals. The two princi- 
pal reasons for failure were inclusion 
of arcs of contact of more than 240 deg., 
and the failure to supply adequate cool- 
ing and lubricating water. Overheated 
phenolic composition bearings liberate a 
pungent, distinctive odor of carbolic 
acid long before any damage is done. 
This characteristic feature of these bear- 
ings serves as a warning that the water 
supply must be increased. 

The use of whitewater as a coolant on 
these bearings is perfectly feasible. 
Care, however, must be taken to prevent 
the piping from plugging with slime and 
thus reducing the water supply. Prob- 
ably the use of whitewater, due to the 


at speeds ranging from 95 to 450 R. P. M. 
cost about the same as babbitt, wear 
about fifteen times as long, and save 
about 35 per cent on the power. Ona 
20-inch diameter journal at 95 R. P. M., 
they cost about the same as bronze and 
babbitt, wear about ten times as long 
and save 30 per cent on the power. A 
31%,-inch step bearing on a _ bleach 
liquor tank agitator has been in use for 
three years with very little wear. Felt 
roll bearings, 1% to 21%, inches diam- 
eter, have been in use for upward of two 
years without replacement. Table roll 
bearings have been in use for eighteen 
months without appreciable wear. No 
power saving figures are available on 
these smaller bearings, but it is certain 
that from 10 to 20 per cent less power 
is consumed by them and that they have 
a much longer life than bronze is ap- 
parent. They also undoubtedly con- 
tribute to longer machine clothing life, 
because of the absence of grease and the 
much lower friction loads. 

In conclusion, it should be pointed out 
again that if the fundamentals of design 
which have been given are followed, ex- 
cellent results will be had from the use 
of phenolic composition bearings. 


¢¢ 


® Ralph M. Snell 


Ralph M. Snell, formerly vice presi- 
dent of the Paper Makers Chemical 
Corp., Easton, Pa., and Kalamazoo, 
Mich., and later a vice president of the 
Hurlburt Paper Co., South Lee, Mass., 
passed away August 14 in Canada, where 
he had gone for a vacation. He was 58 
years of age. 

Mr. Snell was a member of the Tech- 
nical Association of the Pulp and Paper 
Industry, and was very well known in 
the paper field. 


@ THE NATIONAL Motor Bearing Co. 
has acquired the factory building for- 
merly occupied by the Pacific Coast Divi- 
sion of Victor R. C. A. Corporation in 
Oakland, Calif. A steady increase in 
demand for the company’s products has 
necessitated this expansion. 


@ RESEARCHES on chemical pulp and 
paper were carried out by the Institute 
Du Pin of the University of Bordeaux 
with a view to increasing the yield in 
the manufacture of cellulose by the 
caustic soda process. A method was 
developed which permits the use of black 
liquid, without recovery, in the prepara- 
tion of straw pulp of high quality with 
a yield which is much superior to that 
obtained by the soda process. (Consul 
Harold D. Finley, Bordeaux.) 
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Studies on the Alkaline 
Pulping Processes’ 


By 8. I. ARONOVSKY? 


E cooking process in the pulp 
l industry is based more upon prac- 
tical experience than upon the 
knowledge of the chemical reactions 
taking place in the digester. This is 
due partly to the limited knowledge of 
the chemical composition of the woods 
used, and partly to the lack of exact 
data on the action of the various cook- 
ing chemicals on the components of the 
wood. 
Empirical studies on the pulping of 
wood have been, and are being, carried 
out in various industrial and techno- 


satisfactory results were obtained. 
There is thus available little or no in- 
formation as to the exact role which 
any particular component of the cook- 
ing liquor plays in the cooking process. 

The problem of the nature of the cook- 
ing process is further complicated by 
the fact that wood is a biological prod- 
uct of more or less uncertain and vari- 
able composition, and accordingly the 
various constituents of the cooking 
liquor probably react differently toward 
the various organic compounds present 
in the wood. 


Cooking Reagents and Wood Used 


Water’, which makes up the greatest 
bulk in the digester charge, was con- 
sidered to be the logical reagent for the 
first of such a series of investigations. 
This was followed by the use of aqueous 
solutions of sodium carbonate+, sodium 
sulphate5, sodium bromide5, sodium 
thiosulphate®, sodium sulphite7, sodium 
sulphide’, sodium hydroxide®, and triso- 
dium phosphate®, one at a time, as the 
cooking agents. The quantities of these 
reagents, calculated on the sodium basis 
as sodium carbonate, were equal to 20 







































































Table I 
Results obtained by cooking Aspen sawdust for 2 hours at 170 deg. C. with the concentration of the cooking reagent 
equivalent, on the sodium basis, to 20 per cent of the oven-dry wood as sodium carbonate. 
Found in Residual Wood 
ies fe _——— 
wood C. and B. Alpha- 
Cook Reagent Lignin Pentosans Cellulose cellulose 
No. — — 
% of % of % of % of % of % of % of % of % of 
orig. res. orig. res. orig. res. orig. res. orig. 
wood wood wood wood wood wood wood wood wood 
13 H20 only 70.9 27.9 19.2 43 3.1 69.4 49.3 59.1 41.9 
31 Na2CO; 70.8 19.2 13.6 14.0 9.9 77.3 54.7 54.3 38.5 
35 Na2S0, 73.8 26.0 19.2 6.3 4.7 69.9 51.6 38.1 28.1 
65 Na2S203 70.7 23.0 16.2 7.0 5.0 75.8 53.5 49.8 35.1 
70 Na2SO; 68.9 14.8 10.2 13.9 9.6 83.1 57.3 58.7 40.5 
84 Na2S 65.0 15.0 9.7 12.3 8.0 81.8 53.2 63.1 41.0 
86 NaOH 65.4 14.7 9.6 13.5 8.8 82.8 54.2 65.6 42.9 
Found in Residual Liquor Furfural | 
ae in 
Total Pentoses and Volatile Reducing Digester 
Cook | organic | Lignin | Pentosans as | organic acids | sugars as Condensate Remarks 
No. matter Pentosans as acetic acid glucose 
% of % of % of % of % of % of 
orig. orig. orig. orig. orig. orig. 
wood wood wood wood wood | wood 
13 19.9 6.4 §.7 2.0 12.6 1.5 | Brown, hard unpulped residue. 
31 20.6 7.7 e; 7.6 trace none | Light brown, hard unpulped residue. 
35 11.7 3.2 5.8 3.8 6.4 1.2 | Brown, hard unpulped residue. 
65 24.4 48 7.1 4.3 11.8 trace | Brown, soft unpulped residue. 
70 28.0 0.1 4.5 5.0 5.9 none | Light tan, soft unpulped residue. 
84 29.6 8.6 4.3 7.5 trace none Brown, soft unpulped residue. 
86 28.9 10.6 3.7 7.4 trace | none | Light brown, soft unpulped residue. 
logical laboratories. As a rule, how- Following this line of thought, it and 40 per cent of the weight of oven- 


ever, such studies involve the use of 
cooking liquors which contain several 
different chemicals in various concen- 
trations. The composition of these 
cooking liquors has, in general, been 
arrived at in part by tradition, and in 
part by random experimentation, one 
composition after another having been 
used or varied until more or less 





1. Paper No. 1269 Journal Series, Minne- 
sota Agricuitural Experiment Station. 

2. Cloquet Wood Products Fellow, Uni- 
versity of Minnesota; the fellowship was es- 
tablished by the Northwest Paper Company, 
Cloquet, Minn. 


seemed desirable that a series of fun- 
damental investigations of the cooking 
process should be carried out by start- 
ing with a simple substance as the 
cooking agent and then adding other 
reagents, one by one, until the compo- 
sition of the cooking liquors in the 
present-day commercial processes was 
reached. This series of investigations 
should lead to a better understanding 
of the reactions taking place in the di- 
gester, and might provide a basis for 
obtaining a more nearly theoretical 
yield of cellulose than is possible with 
the present methods of cooking. 
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dry wood used. 

The wood used in these investigations 
was poplar, or aspen, of the species 
Populus tremuloides. The wood was re- 
duced to sawdust, thoroughly mixed, 
and stored in tightly sealed containers. 
Representative samples were taken for 
screening tests, moisture determina- 
tions, and chemical analyses. 

The samples taken for screening tests 
were dried to constant weight at 102-106 
deg. C. It was found that 50.55 per cent 
was retained on the 20-mesh sieve, 30.17 
per cent on the 40-mesh, 14.19 per cent 
on the 60-mesh, 1.37 per cent on the 
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80-mesh, and 1.59 per cent on the 100- 
mesh, while 2.12 per cent passed through 
the 100-mesh sieve. Although 50 per 
cent of the sawdust was retained by the 
20-mesh sieve, this portion consisted of 
particles of wood that were not much 
larger than those retained by the 40- 
mesh sieve. 

The analysis of the wood, based, ex- 
cept for the moisture determination, on 
the oven-dry weight of the sawdust, is 
shown in the following table: 


Analysis of Aspen Wood Studied 


Per Cent 
PT OL CR TCTTOT ITLL. 10.18 
PD. <p wisendaws tone ene keene 0.56 
ee Sy rrr ere 0.072 
Protein (nitrogen x 6.25)....... 0.45 
Ether extractives ............++- 0.75 


Benzene-alcohol (67 per cent ben- 
zene, 33 per cent alcohol) ex- 


CE Cos cicweéoewvitus Hess 2.66 
BAM 2c cccccccccescccccccsens 26.50 
DE  cadcucans secadeces saat 17.55 
OD cue ceeckbeneseeees een 62.05 
Alpha-Cellulose ...........+-+++ 45.96 
Total chlorine consumption in 

isolation of cellulose........ 26.15 
Chlorine forming HCl in isola- 

tion of cellulose............. 16.19 


Cooking and Analytical Methods 


The cooks were made for 2- and 12- 
hour cooking periods at 170 deg. and 
186 deg. C., corresponding to 100 and 
150 pounds steam pressure, respectively. 
The ratio of wood to liquid used in these 
cooks was 3:100. The details of the 
cooking procedure and preparation of 
the residual woods and liquors for an- 
alysis may be found in a paper on cook- 
ing with water only3. 

The determinations of lignin, Cross 
and Bevan cellulose and alpha-cellulose 
were made according to the methods 
used at the U. S. Forest Products 
Laboratory, as outlined by Bray1!0. The 
volatile organic acids were determined 
by distilling the residual liquors acidi- 
fied with phosphoric acid, and titrating 
the distillates with standard sodium 
hydroxide and phenolphthalein. The 
pentosan contents of the residual woods 
and liquors were obtained by using 
the steam distillation method of Per- 
vier and Gortner!! and the bromide- 
bromate titration of Powell and Whit- 
taker!2. The reducing sugars were run 
by the Willaman and Davison modifica- 
tion of the picric acid method13, Fur- 
fural in the digester condensate (the 
liquid obtained when the pressure in 
the autoclave was reduced by relieving, 
slowly, through a condenser, at the end 
of the cooking period) was determined 
by the usual phloroglucinol method. 


EXPERIMENTAL DATA 


The data are tabulated in the eight 
accompanying tables in terms of per- 
centage of the weight of original wood 
or of the residual wood obtained in 
cooking. 

The brief discussion of the accom- 
panying data will be centered about the 
main components of the residual woods 
and liquors, namely: lignin, pentosans, 
Cross and Bevan cellulose, alpha-cellu- 
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lose, volatile organic acids, total organic 
matter and reducing sugars in the resi- 
dual liquors, and furfural in the di- 
gester condensate. 


Residual Wood 


It may be seen, from the columns 
marked “Residual Wood” and “Re- 
marks,” that neither water alone nor 
the aqueous solutions of the sulphate, 
bromide, carbonate or phosphate of so- 
dium can be classed as pulping agents, 
while, on the other hand, the thiosul- 
phate, sulphite, sulphide and hydroxide 
of sodium can be so termed. An an- 
alysis of the data shows, furthermore, 
that in order to obtain a pulped residue, 
the yield must not exceed 60 per cent of 
the original wood. In other words, 
while the residual woods may represent 
lower yields than 60 per cent and still 
be unpulped, the incrustants and ce- 
menting materials of the wood are not 
sufficiently removed above a yield of 60 
per cent to leave the residues in a pulped 
condition. 

The unpulped residues were more or 
less dark in color with the exception 
of those obtained by cooking with so- 
dium sulphite. The residual woods be- 
came lighter in color as the degree of 
pulping increased, with the exception 
of the sodium thiosulphate residual 
woods which became darker with in- 
creased pulping. 

The sodium hydroxide pulps were the 
softest, to the touch, of any of the pulps 
obtained in this series of investigations. 
This was probably due to the fact that 
they contained less lignin than the 
other pulps and that they were over- 
cooked to a greater extent. 

Lignin 

An analysis of the data also shows 
that the lignin contents of the residual 
woods or pulps decreased as the degree 
of pulping increased. This fact is, of 
course, the basis of all the chemical 
pulping processes used at the present 
time. Water alone or the aqueous solu- 
tions of sodium sulphate or sodium 
bromide caused but little change in the 
lignin; in fact, the residual woods con- 
tained a larger percentage of this com- 
ponent than did the original wood. 
However, a large portion of the lignin 
(72% H2SO, method) in the residual 
woods of these cooks were found to be 
soluble in alcohol, acetone, or glacial 
acetic acid, due, probably, to a depoly- 
merization of the lignin molecule. 

The solutions of sodium carbonate, 
sodium thiosulphate and sodium phos- 
phate removed more lignin from the 
wood than did water or the neutral 
salts. The sodium thiosulphate residual 
woods generally contained more lignin 
than did those obtained by cooking with 
sodium carbonate under the same con- 
ditions, but the former residues were 
pulped to a greater extent. This ap- 
parent inconsistency was probably due 
to the formation of lignin-sulphur com- 
plexes, which, while still insoluble in 
72 per cent sulphuric acid, did not pre- 
vent the separation of the cellulose fiber 
bundles into individual fibers. 

The aqueous solutions of sodium sul- 
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phite, sodium sulphide and sodium 
hydroxide, which were by far the best 
pulping agents of any of the chemicals 
used in this series of investigations, 
naturally removed more lignin from the 
wood than did the other alkali salts. 
The sodium hydroxide generally re- 
moved more lignin, under the same 
cooking conditions and for similar de- 
grees of pulping, than sodium sulphite 
or sulphide, especially in those cooks 
made with the higher concentrations of 
reagents at the higher temperatures for 
12 hours. This effect may be due, as 
in the case of cooking with sodium 
thiosulphate, to the formation of lignin- 
sulphur complexes. 

It is apparent from these data that 
with the exception of the pulps obtained 
by cooking with sodium thiosulphate, 
the well-pulped residual woods do not 
contain above 8-10 per cent lignin. 

In all of the cooks, except those made 
with sodium sulphite, the major por- 
tions of the lignin removed from the 
wood were found in the residual liquors. 
The sodium sulphite rendered the lig- 
nin, dissolved (or peptized) out of the 
wood, soluble in 72 per cent sulphuric 
acid, possibly due to combination with 
the depolymerization products formed 
by the action of water on the lignin. 


Pentosans 


Water alone and the neutral alkali 
salts, sodium sulphate and sodium bro- 
mide, were more destructive of the 
pentosans contained in the wood than 
were the alkaline sodium salts and 
sodium. hydroxide. This was due to the 
hydrolytic decomposition of the pento- 
sans brought about by the_ greater 
acidity of the liquors formed by cook- 
ing the wood with water or with the 
neutral alkali salts. Sodium thiosul- 
phate was not as destructive of the 
pentosans of the wood as the neutral 
salts, but more destructive than the 
alkaline salts. 

The constancy of the pentosan con- 
tents of the residual woods, obtained 
by cooking with aqueous solutions of 
the carbonate, phosphate, sulphite, sul- 
phide and hydroxide of sodium, indi- 
cates that a part of the pentosans 
present in the original wood is held in 
a more or less stable association with 
the other components of the wood. 

The pentosan contents of the residual 
liquors followed those of the residual 
woods rather closely. The acid resi- 
dual liquors contained very little pen- 
tosans while the alkaline residual liq- 
uors contained more or less constant 
amounts of this constituent. It is ap- 
parent from these data that the amounts 
of pentosans found in the residual 
liquors, obtained by cooking the wood 
with various reagents, is dependent not 
only upon the quantities removed from 
the wood but also upon the pH of the 
residual liquors. 


Cross and Bevan Cellulose 


The Cross and Bevan cellulose con- 
tents of the residual woods, obtained 
by cooking with water alone, sodium 
sulphate, and sodium thiosulphate, were 
very similar, under the same cooking 
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Table II 





Results obtained by cooking Aspen sawdust for 2 hours at 170 deg. C. with the concentration of the cooking reagent 
equivalent, on the sodium basis, to 40 per cent of the oven-dry wood as sodium carbonate. 







































































Found in Residual Wood 
apaen i 
aa = C. and B. Alpha- 
Cook Reagent Lignin Pentosans Cellulose cellaless 
sVO. 
% of % of % of % of % of % of % of % of % of 
orig. res. orig. res. orig. res. orig. res. orig. 
wood wood wood wood wood wood wood wood wood 
13 H20 only 70.9 27.9 19.2 4.3 3.1 69.4 49.3 59.1 41.9 
32 Na2CO; 67.8 17.3 11.7 13.6 9.2 79.8 54.1 52.7 35.7 
36 Na2SO, 74.1 25.7 19.0 6.6 4.9 69.9 51.7 32.0 23.7 
68 Na2S8203 72.2 24.0 17.3 6.6 4.9 73.8 53.3 48.3 34.9 
72 Na2SO; 67.2 12.5 8.4 14.1 9.5 85.4 57.4 59.7 40.1 
85 Na2S 57.6 7.5 4.3 12.6 7.3 90.9 52.3 69.3 39.7 
87 NaOH 59.1 10.2 6.0 13.1 7.8 90.1 53.3 70.0 41.4 
Found in Residual Liquor Furfural 
=e in 
Total —_ Pentoses and Volatile Reducin Digester 
Cook | organic —one Pentosans as | organic acids | sugars = Condensate Remarks 
No. matter oof Pentosans as acetic acid glucose 
% of orig. %_of % of % of % of 
orig. Pe orig. orig. orig. orig. 
wood wood wood wood wood | 
13 19.9 6.4 5.7 2.0 12.6 | 1.5 | Brown, hard unpulped residue. 
32 22.2 9.1 ie 9.4 trace | none | Light brown, hard unpulped residue. 
36 15.5 3.4 4.2 4.9 4.2 0.9 | Brown, hard unpulped residue. 
68 22.8 6.8 5.9 5.5 8.9 none | Brown, soft unpulped residue. 
72 31.5 0.3 4.6 6.0 49 | none | Light tan, soft unpulped residue. 
85 33.4 15.5 4.7 8.9 trace | none Light brown, semi-pulped residue. 
87 33.3 11.7 3.8 8.2 trace | none Light brown, semi-pulped residue. 
Table III 





Results obtained by cooking Aspen sawdust for 12 hours at 170 deg. C. with the concentration of the cooking reagent 
equivalent, on the sodium basis, to 20 per cent of the oven-dry wood as sodium carbonate. 
























































| 
| Found in Residual Wood 
| Residual 
wood C. and B. Alpha- 
Gos | Reagent Lignin Pentosans Cellulose cellulose 
sNO.7 
% of % of % of % of % of % of % of % of % of 
orig. res. orig. res. orig. res. orig. res. orig. 
| wood wood wood wood wood wood wood wood wood 
16 H20 only | 68.8 29.1 20.0 2.4 1.6 68.6 47.2 55.2 38.0 
33 | NasCO; | 67.8 17.8 12.1 12.5 8.5 | 79.5 53.9 | 52.7 35.7 
37 | NaeSO, 68.9 26.4 18.2 3.3 2.2 69.5 47.9 28.7 19.8 
66 | NasS:0; | 60.5 20.9 12.7 3.4 2.1 78.4 47.5 52.1 31.5 
71 | NasSOs 60.3 9.1 5.5 13.2 7.9 90.1 54.4 61.0 36.8 
s2 | NaS 60.4 14.8 8.9 9.8 5.9 | 83.1 50.2 | 67.0 40.5 
88 | NaOH 60.0 . 2 aa 13.1 7.8 87.6 52.6 65.1 39.1 
Found in Residual Liquor Furfural 
stip ineaesiintiinipmnmniseninniel - in 
Total Pentoses and Volatile Reducing Digester 
Cook | organic | Lignin | Pentosans as | organic acids | sugars as Condensate Remarks 
No. matter Pentosans as acetic acid glucose 
% of % of % of % of % of % of 
orig. orig. orig. orig. orig. orig. 
wood _| wood wood wood wood | wood 
a | 
16 13.9 4.8 0.7 1.8 2.6 2.7 Brown, hard unpulped residue. 
33 23.4 8.7 a 8.6 trace none Brown, hard unpulped residue. 
37 15.4 3.7 0.4 5.9 1.6 1.1 | Brown, hard unpulped residue. 
66 16.8 6.4 2.4 10.0 1.7 none | Brown-black pulped residue. 
71 35.1 0.2 4.1 5.6 5.3 none Light tan, semi-pulped residue. 
82 31.0 8.5 3.7 8.9 trace none Brown, soft unpulped residue. 
88 33.4 11.3 3.4 8.7 trace none Brown, semi-pulped residue. 
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Table IV 


Results obtained by cooking Aspen sawdust for 12 hours at 170 deg. C. with the concentration of the cooking reagent 
equivalent, on the sodium basis, to 40 per cent of the oven-dry wood as sodium carbonate. 





















































Found in Residual Wood 
Residual 
wood C. and B. Alpha- 
Cook Reagent Lignin Pentosans Cellulose cellulose 
No. os _ —— Oe) meee ee ee ee eae ee | n e7 ni fOr maa 
P % of | %of %of | of %of | Hof % of % of % of 
| orig. res. orig. | res. orig. res. orig. res. orig. 
wood | wood wood | wood wood wood wood | wood wood 
16 H20 only 68.8 | 29.1 20.0 2.4 16 | 68.6 47.2 55.2 38.0 
34 NasCO; 61.9 13.6 8.5 13.0 8.0 | 83.6 51.7 57.8 35.8 
38 Na2SO, 69.2 27.2 18.8 3.0 2.1 | 68.4 47.3 29.9 20.7 
67 Nae2S203 58.5 19.2 11.2 2.4 1.4 79.5 46.5 50.7 29.7 
73 Na2SO; 56.4 6.3 3.6 | 13.2 7.4 | 93.6 52.8 | 61.3 34.6 
83 Na2S 52.3 4.3 - Bl ey 6.0 | 94.4 49.4 75.9 39.7 
89 NaOH 50.0 2.8 1.4 12.7 6.4 | 97.8 48.8 72.1 36.1 
Found in Residual Liquor Furfural 
Total Pentoses and Volatile Reducing Di ~ 
- ae . ; : Agee igester 
Cook | organic | Lignin |. Pentosans as | organic acids | sugars as Geadeenste 
No. matter Pentosans | as acetic acid glucose 2 es Remarks 
% of % of % of % of %o % of 
orig. orig orig. orig. orig. orig. 
wood wood wood wood wood wood 
16 13.9 4.8 0.7 1.8 2.6  & Brown, hard unpulped residue. 
34 | «626.3 10.7 9.4 trace none Light brown, pliant unpulped residue. 
sos | 3 40 | 0.5 7.0 1.5 1.0 Brown, hard unpulped residue. 
67 | 23.4 12.9 3.1 11.7 1.5 none Brown-black pulped residue. 
73 37.0 0.4 3.6 7.2 4.1 none Very light pulped residue. 

83 | 37.6 14.9 5.0 9.2 none none Light gray-brown pulped residue. 
89 41.2 14.4 2.9 10.6 none none Light brown-gray pulped residue. 
Table V 

Results obtained by cooking Aspen sawdust for 2 hours at 186 deg. C. with the concentration of the cooking reagent 
equivalent, on the sodium basis, to 20 per cent of the oven-dry wood as sodium carbonate. 
. Found in Residual Wood 
Residual — ee eeeierinctmanines 
wood are C. and B. Alpha- 
| ‘Ciaal Lignin Pentosans Cellulose cellulose 
No Reagent - —_—_—— - - 
el % of % of % of % of %ok | Hof %ok | Hof % of 
orig. res. orig. | res. orig. | res. orig. res. orig. 
wood wood wood wood wood | wood wood | wood wood 
17 H.0 only 68.6 28.7 19.7 2.5 17 | 69.3 47.5 | 57.4 39.4 
27 Na2COs 66.5 17.5 née | BS 7.9 77.6 51.6 54.1 36.0 
39 Na2SO, 68.2 | 26.9 18.4 2.7 19 | 69.6 47.5 33.0 22.5 
61 Na2S203 62.5 2s 13.3 3.1 oS |. Ss 8.5 | 3.7 24.8 
76 Na2SO; 61.3 9.1 5.6 13.4 82 | 90.2 55.3 | 59.1 36.2 
79 NaS 60.6 14.2 8.6 9.9 6.0 84.4 51.1 63.1 38.2 
92 NaOH 60.2 11.5 6.9 12.6 7.6 | 87.6 52.7 72.5 42.5 
94 NasPO, 72.8 | 22.1 16.1 12.2 8.8 | 75.9 55.2 54.1 39.3 
56 Na2SO,* 67.5 | 26.6 18.0 2.6 1.7 70.3 47.5 31.8 21.4 
57 Na2SO,** 68.0 | 26.6 18.1 2.7 18 | 69.7 47.4 31.1 21.2 
Found in Residual Liquor Furfural 
7" " . . in 
: Total ) ae Pentoses and V olatile | Reducing Digester 
Cook organic Lignin Pentosans as organic acids sugars as Cond te 
No. matter Pentosans as acetic acid glucose a Remarks 
% of % of %_of % 0 % of % of 
orig. } orig. | orig. orig. | orig. orig. 
wood wood wood wood wood wood 
17 143 | 5.5 0.8 1.5 4.5 3.9 Brown, hard unpulped residue. 
27 25.2 9.8 8.6 trace none Brown, hard unpulped residue. 
39 13.6 2.6 0.5 5.3 1.8 2.1 Brown, hard unpulped residue. 
61 21.7 6.3 2.9 8.7 2.9 trace Brown, semi-pulped residue. 
76 31.6 | O02 | 5.4 6.4 6.0 none Light tan, soft unpulped residue. 
79 34.0 10.0 | 4.2 8.5 trace none Brown, soft unpulped residue. 
92 33.1 2.7 | 3.9 8.3 trace none Brown, soft unpulped residue. 
94 22.0 6.0 3.9 6.7 0.7 none Brown, hard unpulped residue. 
56* 12.4 4.6 0.8 43 5.4 3.2 Brown, hard unpulped residue. 
57** 11.6 3.5 1.2 4.2 5.6 2.7 Brown, hard unpulped residue. 
*Equivalent on the sodium basis to 5 per cent of the oven-dry wood as Na2COs. 
**Equivalent on the sodium basis to 10 per cent of the oven-dry wood as Na2CQOs. 
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Table VI 





Results obtained by cooking Aspen sawdust for 2 hours at 186 deg. C. with the concentration of the cooking reagent 
equivalent, on the sodium basis, to 40 per cent of the oven-dry wood as sodium carbonate. 





= _Found in Residual Wood 

































































| 
| il 
ey C. and B. Alpha- 
Cook | } | Lignin Pentosans Cellulose cellulose 
00 | 
4 Reagent a — = -* Sr seg ep - _ 
| 7o of % of % _of % of 7o of % of Jo of T of To of 
orig. res orig. res. orig. res. orig. res. orig. 
wood wood wood wood wood wood wood wood wood 
17 H20 only 68.6 28.7 19.7 2.5 1.7 69.3 47.5 57.4 39.4 
29 Na2CO; 60.8 13.4 8.2 12.8 7.8 82.5 50.2 47.5 28.9 
40 Na2SO.4 68.0 27.2 18.5 3.0 2.0 69.9 47.5 32.0 21.8 
64 Na28203 60.4 | 20.0 12.1 3.6 2.2 77.4 48.0 35.4 21.4 
77 Na2SO3 58.4 7.5 4.4 13.7 8.0 90.6 53.0 58.6 34.2 
80 Na2S 52.3 4.8 2.5 11.2 5.9 94.5 49.4 73.7 38.5 
93 NaOH 49.9 2.5 1.2 11.6 5.8 97.8 48.8 75.0 37.4 
95 NasPO, 65.2 18.2 12.3 12.4 8.4 80.6 54.4 52.8 35.6 
Found in Residual Liquor Furfural 
; piianpieainipmciins in 
Total Pentoses and Volatile Reducing Digester 
Cook organic | Lignin Pentosans as | organic acids | sugars as Condensate Remarks 
No. matter Pentosans as acetic acid glucose 
% of % of % of %_of % of % of 
orig. orig. orig. orig. orig. orig. 
wood wood wood wood wood wood 
17 14.3 | 5.5 0.8 1.5 4.5 3.9 Brown, hard unpulped residue. 
29 28.9 aa ve 9.7 | trace none Light brown, pliant unpulped residue. 
40 14.5 3.5 0.7 5.9 2.0 1.9 Brown, hard unpulped residue. 
64 24.3 9.8 2.8 | 9.8 2.3 none Brown, pulped residue. 
77 | 36.3 0.4 | 4.2 7.3 | 5.8 none Very light pulped residue. 
80 | 42.5 17.5 | 5.6 | 8.9 none none Light gray-brown unpulped residue. 
93 | 45.1 13.3 | 2.9 9.8 none none Light gray-brown pulped residue. 
95 B.i 6 6|lUBS 3.8 8.1 trace none Brown soft unpulped residue. 
Table VII 











Results obtained by cooking Aspen sawdust for 12 hours at 186 deg. C. with the concentration of the cooking reagent 
equivalent, on the sodium basis, to 20 per cent of the oven-dry wood as sodium carbonate. 





___ Found in Residual Wood 
































| ” ie s 2b ‘ 
— ; C. and B. Alpha- 
Cook Lignin Pentosans Cellulose cellulose 
aa Reagent | * eee ee al a ’ pry ee Say ees Se 
cee % of % of %of | Hof % of % of %of | Hof % of 
orig. res. orig. | res. orig. | res. orig. | res orig. 
wood wood wood wood wood | wood wood wood wood 
21 H,0 only 60.7 | 341 20.7 | 0.4 02 | 640 38.8 | 41.3 25.0 
30 Na2CO; 62.6 | 16.1 10.1 | 11.7 7.3 80.9 50.7 47.4 29.7 
42 | Nae2SO, 61.7 | $1.4 19.4 | 1.0 0.6 63.9 39.4 23.5 14.5 
63 Na2S20; | 52.0 19.8 oS ee 0.6 79.7 41.4 38.2 19.8 
74 Na2SO; 51.1 7.2 FF J 8.2 4.2 92.9 47.5 67.0 34.3 
78 | NaS | 56.2 13.6 7.7 8.2 4.6 85.9 48.5 62.8 35.4 
90 | N2OH 55.6 10.2 5.7 11.2 6.2 89.8 49.9 73.5 40.9 
58 | Na2SO,* 61.4 31.7 19.5 0.8 0.5 64.2 39.4 27.1 16.6 
59 | Na2SO,** | 61.6 31.3 19.3 1.1 0.7 65.0 40.0 28.2 17.3 
Found in Residual Liquor Furfural 
Total Pentoses and Volatile Reducing Man 
Cook | Organic | Lignin | Pentosans as | organic acids | sugars as —— : Remarks 
No matter Pentosans as acetic acid glucose condensate 
— % of % of %_of % of % of % of 
orig. orig. orig. orig. orig. orig. 
wood wood wood wood wood wood 
21 15.5 5.7 0.6 1.8 2.9 2.2 Brown, pliant unpulped residue. 
30 24.4 9.1 are 8.6 trace none Brown, pliant unpulped residue. 
42 19.2 4.1 0.7 6.3 2.2 0.7 Brown, pliant unpulped residue. 
63 17.3 6.5 2.6 11.6 a” none Brown-black pulped residue. 
74 38.3 0.2 1.4 5.6 3.1 none Tan pulped residue. 
78 36.8 8.1 2.7 9.4 trace none Dark brown pulped residue. 
90 35.0 9.0 2.6 9.2 trace none Brown semi-pulped residue. 
58* 16.8 5.3 1.1 5.2 3.9 1.2 Brown, pliant unpulped residue. 
59** | 15.2 3.9 1.1 5.4 4.0 1.0 | Brown, pliant unpulped residue. 








*Equivalent, on the sodium basis, to 5 per cent of the oven-dry wood as NazCOs. 
**Equivalent, on the sodium basis, to 10 per cent of the oven-dry wood as Na2COs. 
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Table VIII 





Results obtained by cooking Aspen sawdust for 12 hours at 186 deg. C. with the concentration of the cooking reagent 
equivalent, on the sodium basis, to 40 per cent of the oven-dry wood as sodium carbonate. 












































Found in Residual Wood 
Residual et Ce a a Somer 
wood C. and B. Alpha- 
a Reagent ‘ Lignin Pentosans Cellulose cellulose 
NO. $ 
% of % of % of % of % of % of % of % of % of 
orig res. orig. res. orig. res. orig. res. orig. 
wood wood wood wood wood wood wood wood wood 
21 H20 only 60.7 34.1 20.7 0.4 0.2 64.0 38.8 41.3 25.0 
28 Na2COs; 58.5 15.7 9.2 12.7 7.4 80.6 47.1 35.9 ~ 21.0 
43 Na2SO, 61.8 31.8 19.7 0.7 0.4 63.0 38.9 26.7 16.5 
62 Na2S.0; | 48.4 19.3 9.3 1.0 0.5 78.7 38.1 36.9 17.8 
75 Na2SO3 44.7 2.1 1.0 11.2 5.0 97.6 43.6 74.9 33.4 
81 Na2S 46.9 3.4 1.6 9.9 4.7 96.4 45.2 75.5 35.4 
91 NaOH | 40.0 1.9 0.8 8.5 3.4 96.9 38.7 79.6 31.8 
60 NaBr* 58.5 34.4 20.9 1.4 0.8 61.3 35.8 21.6 12.6 
Found in Residual Liquor Furfural 
ca dipeeentngenininiatinsaniag aioe in 
Total Pentoses and Volatile Reducing Digester 
Cook | organic | Lignin | Pentosans as | organic acids | sugars as Condensate Remarks 
No. matter Pentosans as acetic acid glucose 
% of % of %_of % of % of %_of 
orig. orig. orig. orig. orig. orig. 
wood wood wood wood wood wood 
21 15.5 5.7 0.6 1.8 2.9 2.2 | Brown, soft unpulped residue. 
28 30.8 11.6 as 11.4 trace none Light brown, soft unpulped residue. 
43 17.2 3.0 0.5 7.1 1.7 0.5 Brown, soft unpulped residue. 
62 20.6 9.0 4.4 15.3 1.3 none Brown-black pulped residue. 
75 45.2 0.1 2.9 7.3 3.9 none Gray-white pulped residue. 
81 49.7 17.2 4.5 12.3 none none Brown-gray pulped residue. 
91 44.4 12.6 43 12.4 none none Brown-gray pulped residue. 
60* 16.1 4.8 0.9 4.1 3.9 1.3 Brown, pliant unpulped residue. 

















*Equivalent, on the sodium basis, to 29.6 pe 


r cent of the oven-dry wood as Na2COs. 








conditions. The cellulose yields of these 
cooks were lower than those of the 
alkaline cooks. This difference may be 
accounted for, mainly, by the higher 
pentosan contents of the residual woods 
from the alkaline cooks; i. e., those 
made with sodium carbonate, phosphate, 
sulphite, sulphide or hydroxide. A 
glance at the tables will show that the 
sums of the Cross and Bevan cellulose 
and lignin of the various cooks are 
nearly equal to 100 per cent of the re- 
sidual woods. This indicates that a part 
of the pentosans is held by the cellu- 
lose in such a stable complex that even 
chlorination fails to separate these two 
constituents of the wood. 

Sodium sulphite generally yielded 
greater quantities of Cross and Bevan 
cellulose, under similar cooking condi- 
tions, than either sodium sulphide or 
sodium hydroxide. It also yielded 
greater quantities of cellulose at 170 
deg. C. than did sodium carbonate, but 
this was reversed at 186 deg. C. Sodium 
sulphide yielded less Cross and Bevan 
cellulose than sodium hydroxide, except 
in the 12-hour, 40 per cent reagent 
cooks, in which cases the sodium hy- 
droxide had, apparently, a destructive 
or peptizing action on the cellulose. 


Alpha-cellulose 


Sodium bromide had the most destruc- 
tive effect upon alpha-cellulose of any 
of the reagents used. The order of de- 
creasing destructiveness of the other 
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reagents was: sodium sulphate, sodium 
thiosulphate, sodium carbonate, and 
water alone, sodium sulphite, sodium 
sulphide and sodium hydroxide. The 
latter four reagents may be classed as 
having approximately similar effects 
upon the conversion of alpha-cellulose 
into the varieties soluble in 17.5 per 
cent sodium hydroxide. However, both 
sodium sulphide and sodium hydroxide 
had somewhat less effect upon the alpha- 
cellulose than did sodium sulphite. It 
was found, also, that, with longer time 
and higher temperature of cooking and 
higher concentration of cooking rea- 
gent, sodium hydroxide solution exerted 
a greater destructive effect on the alpha- 
cellulose than did sodium sulphide solu- 
tion, probably due to the higher pH of 
the former. 

It may be concluded from the above 
that liquors with pH either too low or 
too high are destructive of alpha-cellu- 
lose, the acid liquors acting by hydrol- 
ysis and the strongly alkaline liquors 
by peptization and possible oxidation. 


Volatile Organic Acids 


The lowest quantities of volatile or- 
ganic acids calculated as acetic acid) 
were obtaine. by cooking with water 
only. The n- ttral alkali salts, sodium 
bromide and .2dium sulphate, yielded 
slightly larger quantities of acids than 
did water alone, but sodium thiosul- 
phate yielded larger amounts than any 
of the other salts. Sodium hydroxide, 


sodium carbonate and sodium sulphide 
yielded approximately equal quantities 
of volatile organic acids. The yields 
obtained with sodium sulphite and so- 
dium phosphate were approximately 
equal to each other but somewhat lower 
than those obtained with the other 
alkaline salts. 

The production of volatile organic 
acids by cooking wood with essentially 
acid liquors was probably due to hy- 
drolysis of some of the acetyl groups 
present in the wood, and was most 
likely hindered by the acid concentra- 
tion of the liquors. ‘The alkaline salts, 
on the other hand, completely saponified 
the volatile organic acids produced, thus 
resulting in larger acid yields. The in- 
creasing concentrations of the alkaline 
reagents caused but slight increases in 
the quantities of acids produced. The 
volatile organic acids obtained in these 
cooks was a mixture of formic and 
acetic acids in the approximate ratio of 
1 formic: 9 acetic. 


Total Organic Matter and Reducing 
Sugars in the Residual Liquors 


The cooks made with aqueous solu- 
tions of sodium sulphate and sodium 
bromide yielded amounts of total or- 
ganic matter, in the residual liquors, 
approximately equal to those obtained 
by cooking with water only. The alka- 
line salt and alkali cooks yielded con- 
siderably larger quantities of total or- 
ganic matter, the largest yields being 
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obtained with the commercial pulping 
agents, namely, the sulphite, sulphide 
and hydroxide of sodium. The greater 
portions of the total organic matter con- 
sisted of undetermined substances, such 
as sugar acids, depolmerized lignin 
products, etc. 

The largest yield of reducing sugars 
was obtained by cooking aspen sawdust 
with water only for 2 hours at 170 deg. 
C. Under these same conditions of time 
and temperature, sodium sulphate, sodi- 
um thiosulphate and sodium sulphite 
yielded fair amounts of reducing sugars. 
Upon increasing the time and tempera- 
ture of cooking it was found that the 
quantities of reducing sugars decreased 
considerably, with the exception of those 
produced by cooking with sodium sul- 
phite, which remained fairly constant. 

The alkaline cooking reagents resulted 
in only traces of sugars, or none at all, 
being found in the residual liquors. This 
was to be expected, due to the high 
hydroxyl-ion concentrations of these 
liquors. . 


Furfural in Digester Condensates 


The digester condensates of the water 
and the sodium sulphate and sodium 
bromide cooks were the only ones found 
to contain furfural. This was due to 
the fact that furfural is formed only in 
an acid medium. 

It is hoped that studies may be car- 
ried out upon the effects which these 
individual reagents have upon each 
other when used together as cooking 
agents, and also when used consecu- 
tively; i. e., cooking with one reagent 
followed by cooking the residual wood 
with another reagent. 
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@ COMMERCIALLY pure Glyceryl Mono 
Stearate and Glyceryl Mono Ricinoleate 
are now being produced for the first 
time in this country by a new synthetic 
process by the Glyco Products Co., Bush 
Terminal, Brooklyn, N. Y. A new cata- 
log listing their properties, as well as 
glycol esters, water soluble resins and a 
new low-priced wetting-out agent, is 
available to all chemists and technical 
workers. 


@ ARTHUR L. PRATT, one of the or- 
ganizers and the first president of the 
King Paper Company, which began 
operation in Kalamazoo, Mich., in 1900, 
passed away August 3 at the age of 72 
years. The King Company was one of 
the companies merged into the Allied 
Paper Mills of Kalamazoo. 





Lewis Miller Alexander 


With the sudden passing of Lewis 
Miller Alexander at his home in Port 
Edwards, Wisconsin, August 5, the final 
chapter was recorded in the life of a 
great and benevolent man, a prominent 
community and state citizen, and a pio- 
neer and leader in the paper manufac- 
turing industry. 

Mr. Alexander was seventy-six years 
of age, and although in 1927 he turned 
over the general management of the 
Nekoosa-Edwards Paper Company’s af- 
fairs to his son, John E. Alexander, he 
still retained the office of president and 
treasurer and continued to devote a large 
part of his time to the supervision of 
the company’s affairs. On the day of 
his passing, he was preparing to leave 
for the office when he was stricken. 

During a long and successful business 
career, Mr. Alexander’s achievements 
were innumerable and stand as a monu- 
ment to an exemplary life founded on 
the principles of the Golden Rule and 
lived according to the demands of high 
ideals and service to others. For his 
kindness of heart, devotion to others 
and his benevolences, he was rewarded 
with affluence, but he remained ever the 
friend and neighbor in his community, 
the interested counselor of employees, 
and a staunch supporter of educational 
and industrial movements. 

The parents of Mr. Alexander were 
descendants of an old Colonial family 
of Scottish origin. He was the fourth 
of eleven children, and was born near 
Osage, Iowa, July 12, 1858. His boy- 
hood was spent on his father’s farm in 
Iowa where he attended the public 
schools. Later he completed his educa- 
tional training at the Cedar Valley Semi- 
nary in Osage. At the beginning of 
his career, he spent some time in Cali- 
fornia where he assisted in organizing 
the Santa Rosa National Bank of Santa 
Rosa, being cashier of that institution 
for five years. 
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In 1885, the late John Edwards who 
was heavily interested in logging and 
lumber operations at Port Edwards, 
Wisconsin, was visiting in California, 
and upon meeting Mr. Alexander per- 
suaded him to come to Wisconsin and 
assist in the management of his proper- 
ties. In 1890, soon after Mr. Alexander’s 
eonnection with this enterprise, the 
business was incorporated as the John 
Edwards Manufacturing Company, and 
he was made secretary and treasurer. 
Upon the death of Mr. Edwards, shortly 
after that, he succeeded him as president 
of the company. 

With his unusual foresight and keen 
business judgment, Mr. Alexander real- 
ized the lumber industry had passed the 
peak of its success and he sought to es- 
tablish an industry to take its place. 
This resulted in the organization in 1893 
of the Nekoosa Paper Company of Ne- 
koosa, Wis., which convinced him that 
the manufacture of paper offered the 
solution to Wisconsin’s industrial prob- 
lem. Throughout the remainder of his 
life he devoted his efforts unceasingly 
to the promotion of this business which 
has become one of the State’s most ex- 
tensive enterprises. 

After establishing himself in the pa- 
per manufacturing field, Mr. Alexander 
constantly extended his interests. He 
became president and treasurer of the 
Centralia Pulp and Water Power Com- 
pany which built the first pulp and paper 
mill on the Wisconsin River. In 1896 
he built the John Edwards paper mill 
on the site of the old Edwards sawmill 
plant at Port Edwards, and was active 
in the management of both enterprises 
for more than ten years. In 1908, all of 
these properties, together with the ex- 
tensive timber holdings of the Nash 
Lumber Company in Ashland and 
Sawyer counties, were consolidated un- 
der the name of the Nekoosa-Edwards 
Paper Company. Under Mr. Alexander’s 
management the company has grown 
and prospered until today it is one of 
the leading paper manufacturers of the 
country. 

Mr. Alexander was heavily interested 
in industrial organizations in different 
parts of the country. Notwithstanding 
the demands made upon his time, he 
was active in religious circles and na- 
tional affairs. He was one of the organ- 
izers of the U. S. Chamber of Commerce, 
of which he remained an active member. 

Many educational institutions bene- 
fited by his generosity. Notably among 
these are Lawrence College at Appleton, 
Wis., and the Institute of Paper Chemis- 
try which is associated with that institu- 
tion. Mr. Alexander was one of the 
seven charter members of the board of 
trustees of the Institute and one of four 
joint trustees of the Institute and the 
College. 

Surviving Mr. Alexander are his 
widow, who was Lida E. Edwards, 
daughter of his early business associate; 
a son, John Edwards Alexander, vice 
president and general manager of the 
Nekoosa-Edwards Paper Company, and 
five granddaughters. 
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Consumption of Paper Rising 
Above Last Year’s Showing 





The information on this page is quoted 
from a survey of the Paper Industry re- 
cently published by Dun & BRADSTREET, 
Inc.—Editor’s Note. 





conditions in the paper industry 

are becoming more general in 
practically all divisions. Code regula- 
tions, which were instrumental in stabi- 
lizing prices, greater interest in adver- 
tising programs, and the many new uses 
of paper in commerce and industry have 
been factors contributing to recovery 
movements in this industry. Consump- 
tion of paper is running steadily ahead 
of last year’s, newspaper advertising 
lineage for the first six months being up 
16.7 per cent from the 1933 total, while 
magazine advertising lineage rose nearly 
30 per cent, and wrapping, book and 
writing papers were used in quantities 
from 5 to 20 per cent larger. Most of 
the manufacturers reported that output 
increased from the close of 1933 to the 
end of the first quarter, but that a re- 
cession started in May which reached its 
low for the year in July. Since that 
time, schedules have been widened in 
some divisions. 

In spite of the recession in July, 
wholesale distribution of paper and 
paper specialties ranged from 20 to 30 
per cent larger than for the comparative 
seven months of 1933. While consump- 
tion is upward, and prices for all grades, 
with the exception of newsprint, have 
risen from their lows of the early part 
of 1933, production costs also have in- 
creased, which may affect the profit pos- 
sibilities of the leading companies. Thus 
far this year, however, the losses of 1933 
have been halved by some of the most 
important producing units, while many 
of the small producers have shifted bal- 
ances to the right side of the ledger for 
the first time in four years, according to 
a survey of the paper industry, which 
has just been completed by Dun & 
BRADSTREET, INC. 


Production Rate Steady 


Since the middle of the second quar- 
ter, the comparison of production with 
that for the corresponding months of 
1933 makes a less satisfactory showing, 
as at that time the rush to build inven- 
tories carried output 25 to 35 per cent 
ahead of 1932, and in some divisions the 
widest schedules in several years were 
reached. In the tissue division, produc- 
tion both in value and units still is 
ahead of that of last year, even though 
there was a decided spurt in sales in 
July, 1933, due to the anticipated ad- 
vances in prices, as a result of the N.R.A. 

Output of newsprint in the United 
States and Canada for the first six 


E NCOURAGING reports relating to 
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months of 1934 was the highest for any 
six months’ period since 1930. The pro- 
duction for both countries reached 
1,759,118 tons, compared with 1,350,989 
tons in 1933, a gain of 408,129 tons, or 
30.2 per cent. While this exceeded the 
output for the first half of both 1932 and 
1931, it fell below the total of 1,970,449 
tons in the comparative period of 1930. 
Canadian mills in June produced more 
newsprint than in any June of recent 
years, topping even the high points of 
1929 and 1930. A total of 229,637 tons 
was produced, compared with 171,419 
tons in 1933, an increase of 58,218 tons, 
or 33.9 per cent. In June, 1929, produc- 
tion was only 225,055 tons. 


Demand Again Broadening 


During the first quarter of the year, 
most of the wholesalers reported heavy 
increases in orders, the average being 
about 35 to 50 per cent above that of 
1933. Since April, however, there has 
been a gradual decrease, with the result 
that the general average increase for 
the first seven months has been reduced 
to 20 to 25 per cent. In some of the in- 
dividual items, the gain has been larger, 
as printing paper sales were around 30 
per cent higher than a year ago, while 
wrapping paper went into consumption 
in quantities about 45 per cent larger. 

The truckmen’s strike in some cities 
of the Northwest and the tie-up of ship- 
ping on the Pacific Coast for nearly 
three months reduced sales temporarily 
in those districts. In the Southwest, 
where the drought has passed its fourth 
month, sales have been on the decline 
since the latter part of June. The losses 
in these sections, however, have been 
counter-balanced by the gains in other 
parts of the country, as in many centers 
of the South sales have averaged 50 per 
cent larger than those during the cor- 
responding seven months of 1933. 

The recession reported in orders dur- 
ing July has been checked, and demand 
is beginning to widen for nearly all 
grades and classes of paper. More or- 
ders have been received for wrapping 
paper since the heat wave broke, while 
the call for specialties for resort and 
roadside stand purposes was the largest 
in several Summers; in some items, 
sales were double last year’s. Shipments 
of fruit wrappers to orchardists in the 
Pacific Coast territory increased 20 to 25 
per cent, but many of the orders booked 
last Spring in the Middle West were 
eancelled because of the drought devas- 
tation. New uses for paper products 
have resulted in increased sales, espe- 
cially among distributors of wax wrap- 
pers for bread and water-proof protec- 
tion for fabric containers. 


Price Level Holding 
There has been little change in prices 


since the adjustment made earlier in the 
year, the level holding steady at 10 to 
35 per cent higher than a year ago. On 
most grades of book and writing papers, 
prices are higher by 20 to 30 per cent, 
while on kraft and wrapping papers the 
average is up 20 to 25 per cent. The 
price of newsprint continues at $40 a 
ton, at which figure it has remained con- 
stant since April, 1933, when it was re- 
duced from $45. Fortunately, the prac- 
tice of dumping paper on the market 
regardless of price, which prevailed for 
so many years, has been almost entirely 
discontinued. 

In almost all divisions of the trade 
collectioris have surpassed the status of 
1933 by a substantial margin, and there 
has been considerable thawing out of 
frozen accounts since the early part of 
June. The slowness which has developed 
of late in some of the country districts 
is not regarded as an unfavorable fea- 
ture, as this usually occurs immediately 
preceding the Fall crop harvest. 


Failure Downtrend Continued 


The complete insolvency record of the 
paper industry since 1927, including the 
seven months of 1934, as compiled by 
Dun & Brapstreet, INc., shows: 


‘Paper Manufacturers 


Year Number Liabilities 
i i re oa coe 5 $2,017,000 
BEN, Seca scare TO 816,900 
see — 1,929,200 
EE a anil ae 821,226 
oo: ee 1 800,000 
a 9 2,613,450 
ee 10 1,944,189 
ert 4 664,317 
Paper Wholesalers and Retailers 

Year Number Liabilities 
| re 19 $1,128,800 
ss ak 4 a0icdeae 20 495,707 
ere 7 67,592 
I ath ok oi bi avg Seca 14 210,300 
ee 6 192,100 
EEE 35 1,034,347 
ee 16 520,760 
Ne oan aad oka al 12 198,326 





(*) January to July, inclusive. 


The curtailment of bankruptcies dur- 
ing the third and fourth quarters of 1933 
has been continued thus far in the cur- 
rent year; and, based on the diminished 
returns for the first seven months, the 
1934 totals for both number of defaults 
and liabilities promise to be the smallest 
recorded since 1931. From January to 
July, inclusive, only 4 failures were re- 
ported for paper manufacturers, while 
in the distributive divisions the total 
was 12, with the monetary loss $664,517 
and $198,326, respectively. 

This continues the favorable showing 
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of 1933, when the number of failures for 
the entire industry fell to 26 from 44 in 
1932, a decline of 40.9 per cent, while the 
involved liabilities were reduced to 
$1,944,189 from the record high of 
$2,613,450 in 1932, a 32.4 per cent decline. 


¢ ¢ 
® Armco Band to Resume 


Broadcasts 


Beginning Sunday, September 30tb, 
at 6:30 p. m. Eastern Standard Time, 
the famous Armco Band and the fa- 
miliar voice of the Armco Ironmaster 
will again be heard over NBC’s Red 
Network and Southwestern stations. 
Twenty-one stations will broadcast these 
Armco Ironmaster programs, each Sun- 
day night. 

This marks the beginning of Armco’s 
sixth season on the air, during which 
time a tremendous audience has been 
built up. Directed by Frank Simon, 
internationally famous conductor, the 
Armco Band has been acclaimed one of 
the oldest and most outstanding musi- 
cal organizations on the air today. Its 
forty-five professional musicians have 
played under the batons of some of the 
world’s leading band and symphonic 
conductors. 

Conductor Simon first achieved promi- 
nence as cornet solist and assistant con- 
ductor of Sousa’s Band. When he 
organized the Armco Concert Band some 
twelve years ago many musicians from 
that and other well-known organizations 
joined him. Today the personnel of the 
band contains some of the most brilli- 
ant instrumentalists in the country. 


@ IT IS REPORTED that the Dells 
Paper and Pulp Company’s plant at Eau 
Claire, Wis., has been sold to the Ster- 
ling Industries, Inc., of Florida, who 
will install new equipment and operate 
the plant at capacity. 


© Consolidation of American 
Cyanamid Group 

Mr. H. L. Derby, President of Ameri- 
can Cyanamid & Chemical Corporation, 
announces that, for the purpose of effect- 
ing closer co-ordination of their activi- 
ties, the businesses of the following 
Companies in the American Cyanamid 
group will be merged with, consolidated 
into and operated as Divisions of Ameri- 
can Cyanamid & Chemical Corporation: 

American Cyanamid Sales Co., Ameri- 
can Powder Co., Catalytic Process Corp., 
Fumigation Service, Inc., Fumigators 
Supply Co., Inc., General Explosives 
Corp., Gypsteel Construction Co., Inc., 
Maryland Chemical Co., Inc., Owl Fumi- 
gating Corp., The Selden Co., The Selden 
Research & Engineering Corp., Struc- 
tural Gypsum Corp. 


@ ANNOUNCEMENT is made of the 
purchase of the plant of the defunct 
Cornstalk Products Company, Danville, 
Ill., by Ball Brothers Company, Muncie, 
Ind., manufacturers of glass jars. The 
Ball Brothers has made no definite state- 
ment as to the future use of the plant, 
but it is understood they will manu- 
facture paper from farm waste. 


® New Catalogues and 


Publications 
American Lumber & Treating Corp., 
Chicago—A catalogue entitled Wolman 


Salts, a universal wood preservative, has 
been published by this company for the 
purpose of furnishing such technical data 
and service records as are essential to 
an understanding of the Wolman System 
of wood impregnation, now well known 
in America. Several chapters are devoted 
to the advantage of the treatment, and 
among sections devoted to the industries 
that have used Wolman treated lumber, 
the first listed is Textile and Paper Mills. 
The book contains 45 pages and the large 
number of fine illustrations are very 
pleasing and instructive. 

Bantam Ball Bearing Co., South Bend, 
Ind.—The Engineering Section of the com- 
plete anti-friction bearing catalogue of 
the Bantam Ball Bearing Co. of South 
jend, Indiana, is just off the press. This 
section is the complementary part of the 
sections dealing with specific bearing 
types and gives detailed illustrated in- 
formation concerning the various methods 
of bearing. Line drawings illustrate the 
various disadvantages of certain types 
of heavy duty roller bearing cages and 
comparison is made with the stronger 
and more serviceable one-piece cast 
bronze cage. Various methods are given 
for mounting shafts using different types 
of thrust and floating bearings are illus- 
trated with line drawings. There are 
many illustrations of installations, with 
copy explanation. 

Blaw-Enox Co., Pittsburgh, Pa.—Cata- 
log 1482 contains a very comprehensive 
description of the different types of Blaw- 
Knox Autoclaves, with illustrations and 
cross section diagrams of each. There 
are tables giving the Properties of Sat- 
urated Dowtherm Vapors and the Physical 
Properties of Diphenyl. 

Brown Instrument Co., Philadelphia, Pa. 
—This company has just published a new 
catalogue No. 6501 on Brown Hygrometers 
for Recording and Controlling Humidity. 
The catalogue illustrates the latest mod- 
els of hygrometers and fully explains the 


various operating principles. Specific 
characteristics of the various types of 
Brown instruments are given, and a copy 
of the catalogue will be sent on request 
to those interested in the measurement 


and control of humidity. 

Dayton Rubber Manufacturing Co., Day- 
ton, Ohio—This company has forwarded a 
new complete catalogue covering V-Flat 
Drives in a complete range of sizes for 


all ratings up to 300 hp. or more and for 
use in general industrial service where 
large speed ratios and very short centers 
are involved. The catalogue not only 
gives complete descriptive and applica- 
tion data, but also lists these drives in 
such simplified form that all necessity 


for extensive calculations is eliminated. 
The correct V-Flat Drive for any horse- 
power can be selected from the tables ina 
moment, whether for a complete new 
installation or the change-over of an ex- 
isting drive. 

Goulds Pumps, Seneca Palls, N. Y¥. 
Goulds Pumps for the Paper Industry is 
the subject of Bulletin No. 206. This is a 
interesting and valuable catalogue. 





very 
All details of construction are written 
into the text and amplified by several 


extensive drawings and cross-sectional 
views. Typical installations of these 
pumps are illustrated as they appear in 
a number of prominent paper mills. There 
are also two pages showing a pump selec- 
tion chart, a conversion chart and graphs 
showing the approximate friction of paper 
stock. 

Ingersoll-Rand Co., Phillipsburg, N. J.— 
New literature just released by this com- 
pany includes “Better Portable Compres- 
sor” setting forth in a novel and interest- 
ing manner the many advantages claimed 
for the company’s Two-Stage, Air-Cooled 
Portable Compressor. Another bulletin is 
devoted to the company’s Utility air hoists 
in which both the single-drum air hoist 
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used for hoisting materials, moving tim- 
bers, spotting cars, etc., and the double- 
drum air hoist which is used for slushing 
out material in mining work, loading cars, 
drag line excavating, etc. 


D. O. James Manufacturing Co., Chi- 
cago—-A 96-page catalogue, No. 137, con- 
tains a complete compilation of descrip- 
tive matter, tables of data and illustra- 
tions covering this company’s complete 
line of Continuous-Tooth Herringbone 
Speed Reducers and Gears. The book is 
attractively printed and profusely illus- 
trated including photo of paper mill in- 
stallation. The book is further enhanced 
by a large aerial photograph of down- 
town Chicago showing the new Chicago 
postoffice which is completely equipped 
with D. O. James Speed Reducers. 

Li in Blectric Co., Cleveland, Ohio— 
The Shielded Arc in the title of an attrac- 
tive booklet that has been issued by this 
company tor the purpose of showing how 
this process of welding has improved the 
construction of thousands of metal prod- 
ucts and lowered production costs. There 
are some interesting photomicrographs 
showing a comparison of weld metals 
made by welding with an ordinary arc 
and with a shielded arc. There are photo- 
graphs giving a graphic description of 
tests. The text is written in a concise 
and comprehensive manner and the book- 
let is well presented. 


Stephens-Adamson Mfg. Co., Aurora, 
Ill.—A new catalogue has just been pub- 
lished describing this company’s Redler 
conveyor-elevator—a new and _ unique 
method of conveying bulk materials hori- 
zontally, vertically, up inclines and even 
around curves. The principle of operation, 
which the manufacturer claims to be most 
unusual, is fully explained and the appli- 
cations of the conveyors discussed in 
detail. A large number of halftone illus- 
trations and colored line drawings make 
the booklet very attractive. 


Troy Engine and Machine Co., Troy, 
Pa.—A new generating set bulletin covers 
vertical and horizontal engine driven ma- 
chines in direct and alternating current. 
This is a very comprehensive piece of 
literature, and is attractively presented. 
There are a large number of illustrations 
and tables and recommendations for re- 
duction of power costs by the manufac- 
turer are set forth. Copies if desired. 


BOOKS 


The Rights of Employers in the Inven- 
tions of Employees—This booklet which 
gives an outline of the law and practice 
relating to the rights of employers in 
the inventions of employees, has been 
compiled to avoid technical terms, thereby 
giving the reader a thorough and under- 
standable digest of the controlling princi- 
ples of the subject. All information has 
been boiled down from a mass of data 
accumulated as the result of research 
and of many years of practice of the 
related law. Murray & Murray, attor- 
neys, 53 West Jackson Boulevard, Chicago, 
are distributing the booklet. Copies will 
be sent free to any one interested. 


U. S. Department of Commerce, Bureau 
of Standards, Washington, D. C.—Re- 
search Paper RP690 on the _ subject 
“Properties of White Braille Papers for 
Library of Congress Publications,” by 
Cc. G. Weber, is now available, and may be 
had from the Superintendent of Docu- 
ments at Washington for 5 cents per copy. 

Chemical Guide Book—The tenth an- 
nual edition of this publication is now 
available. The general form of the book 
conforms to previous editions. It in- 
cludes a catalogue of leading chemical 
firms arranged alphabetically, a buying 
guide and directory, a geographical di- 
rectory of the chemical and allied indus- 
tries, a section on chemical statistics, and 
a list of the trade associations of the 
chemical and allied fields. The new 
edition also contains the names of 246 
new additional chemicals and 402 new 
synonyms. It sells for $2 per copy, and 
is published by Chemical Markets, Inc., 
25 Spruce St., New York City. 
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® Blue Printing Equipment 


A new, continuous blue printing, 
washing and drying machine, designated 
as Model 11, has just been developed 
and is now being introduced by The 
C. F. Pease Co., 821 N. Franklin St., 
Chicago. 

This equipment as standard is made 
in one size only and that is for paper 
up to 42 inches wide. It can be fur- 
nished, however, on special order for 
paper up to 54 inches wide. 

Model 11 can be wired to operate on 
either 220 volts direct or alternating 
current and is powered with a variable 
speed % hp. drive motor with a combi- 
nation gear and sprocket chain drive, 
all fully enclosed for safety purposes. 
The blue-printing machine is equipped 
with three new type Pease Super-Actinic 
high power enclosed arc lamps, set at 
17 amperes each. These lamps provide 
a range of printing speed from 4 inches 
to 12 feet per minute on direct or 60 
cycle alternating current. 

Directly opposite the lamps, at the 
left hand side of the machine, is an 
exhaust fan for constantly circulating 
the air and forcing it from the printer, 
thereby reducing the temperature of 
the lamp globes and cooling the contact 
glass. Resistance coils for the lamps 
are mounted at the back, underneath 
the printer as standard. 

When making single prints, using the 
blue-printing machine only, both trac- 
ings and paper are returned into a tray 
at the front of the machine and prints 
can then be individually washed and 
dried by means of a separate sheet 
washer and sheet dryer. 

When printing continuously, after ex- 
posure, prints on the continuous roll of 
paper pass over into a combination front 
and back water wash consisting of pud- 
dle wash and a long, inclined drop wash 
fed by spray tubes which provide for the 
cleansing of the front and back surface 
of the prints. After washing, prints pass 
down into the machine over a special 
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chemical roll applicator and the devel- 
oping solution is applied over the sur- 
face of the prints. 

After the developing process, the 
prints are again washed in continuous 
operation by a second combination spray 
tube front and back water wash ar- 
rangement, which removes any surplus 
chemical from the paper, prior to the 
drying operation. 

The Model 11 drying unit has a new 
radiator air-type dryer consisting of 
three heating units each individually 
controlled and which can be regulated 
to exact temperature for best drying re- 
sults. A special feature of this new 
dryer is a series of rolls which produce 
a special ironing effect as the paper, 
under tension, travels up in front of, 
over, and down in back of the dryer 
into the automatic rolling up device, 
ready for trimming. 


® Control Trip Prevents 
Explosions 

To guard against explosive mixtures 
of fuel and air when lighting off pulver- 
ized coal, gas or oil fired boilers, Bailey 
Meter Company, Cleveland, Ohio, has de- 
veloped a control trip which withholds 
fuel feed until the boiler is thoroughly 
purged. 

The mechanism consists essentially of 
two oil sealed bells suspended from a 
beam to measure air flow through the 
boiler. A draft connection from the 
right-hand bell to the boiler furnace, and 
a similar connection from the left-hand 
bell to the last pass provides for the use 
of draft loss through the boiler as a 
measurement of air flow. The entire 
mechanism, including oil-sealed bells, 
snap-acting contactor and indicating 
pointer, is enclosed in a dust and mois- 
ture-proof pressed steel casing of attrac- 
tive design. 

Although this control device is pro- 
vided with an indicating pointer for 
calibration and checking, its primary 
function is to operate the snap-acting 





contactor shown in the circular casing 
between the two oil-sealed bells. This 
contactor is connected to the air flow 
mechanism by linkage in such a manner 
that it is necessary to run the rate of 
air flow through the boiler up to ap- 
proximately 60 per cent of capacity be- 
fore the contactor snaps closed and per- 
mits operation of the fuel feeder motor 
relay or control valve. Once this con- 
tactor goes to the closed position it re- 
mains there until the air flow value ap- 
proaches zero, thereby permitting opera- 
tion of the unit throughout its entire 
control range without tripping out the 
fuel feed. 





It is claimed that this simple control 
trip eliminates one of the most serious 
hazards encountered in the operation of 
units fired with fuels in suspension. 


® Across-The-Line Motor Starter 


For motors up to 15 hp., 220 volt, and 
30 hp., 440-550 volts, The Electric Con- 
troller & Mfg. Co., E. 79th and Wood- 
lawn avenue, Cleveland, Ohio, has an- 
nounced the development of a line of 
weatherproof and dust-tight across-the- 
line, oil-immersed motor starters, which 
they have designated as the E. C. & M. 
type ZO. 





These starters are enclosed in a case 
which has been bonderized and then 
black enameled. When desired, a self- 
contained ammeter in a dust-tight case 
can also be furnished. The starter is 
arranged for remote control and push 
button automatic operation. 
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© Industrial Vacuum Cleaner 


The Breuer Electric Mfg. Co., 852 
Blackhawk street, Chicago, has an- 
nounced the development of Model 112 
Tornado Industrial Vacuum Cleaner. 

A special feature of this machine is 
an observation glass which allows op- 
erator to see dirt being removed when 
cleaning. In this design, tremendous 
power is said to be combined with light 
weight to make for ease of handling and 
complete cleaning. The motor unit can 
be removed for use as a handy blower 
—aside from standard attachments for 
cleaning machinery, motors, overhead 
pipes, walls, floors, rugs and all other 
industrial applications. Special tools 
are also available for cleaning furnaces, 
boilers, ovens, flues, boiler tubes, etc. 


® New Industrial Lift Truck 


A 3-ton, gas-operated, industrial lift 
truck is now being manufactured by The 
Elwell-Parker Electric Co., Cleveland, 
Ohio, in addition to its regular line of 
electric and gas-electric units. 

The controls for this truck are grounded 
within easy reach of the operator’s right 
hand: chock, electric starting button, 
throttle and shift lever (two speeds for- 
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ward and two reverse); while dials and 
indicators are immediately before him 
on the instrument board. The horn but- 
ton is on the end of the operator’s hand 
grip. This arrangement permits the 
keeping of his hand continually on the 
steering wheel at his left. Steering is 
readily accomplished with one hand, due 
to high gear reduction and ball bearing 
mounting and steering connections. 

The throttle control is located beneath 
the balancing grip by which the oper- 
ator steadies himself when traveling at 
high speed. A single pedal controls both 
the brake and the clutch. Pressing down 
the pedal releases the brake and engages 
the clutch. Releasing the pedal, auto- 
matically disengages the clutch and 
then applies the brakes. 

Brakes are set, the instant the oper- 
ator steps off the platform or even lifts 
his foot. Further protection, especially 
when loaded truck is standing on 
grades, is afforded by a special trans- 
mission gear lock. 

Hydraulic type of hoist mechanism, 
consisting of cylinder and valve, receives 
fluid under pressure from pump driven 
directly by motor. The cylinder, through 
a balanced lift, elevates the platform, 
mounted on rocking links. 

The maker claims unusually rapid 
pick-up and ample power, under instant 
control, for operating emergencies such 
as climbing steep ramps. Rugged design 
and stability of travel, combined with 
quiet performance, are also emphasized. 
Parts for these gas trucks are exact 
duplicates of those used in electric and 
gas-electric units of The Elwell-Parker 
Company and hence are interchangeable 
with them. 


® Self-Contained Plastic 
Molding Press 

The Hydraulic Press Manufacturing 
Co., Mount Gilead, Ohio, has recently 
developed a new line of molding presses 
with individual electric motor drive. 
Each press is compactly self-contained 
with press cylinder and control valve 
equipment enclosed within a pedestal, 
which also contains the supply of oper- 
ating oil. 

However, the outstanding feature of 




















the press of most vital importance to 
the molder is the system of controls. 
These not only provide adjustable auto- 
matic pressure control, but also regula- 
tion of speed of ram movements and an 
entirely new patented control principle 
whereby the rate of pressure increase 
is automatically governed according to 
pre-determined adjustment. 

The press, available in six standard 
sizes ranging from 50 to 300 tons pres- 
sure capacity, is arranged for rapid clos- 
ing of the molds as a means of saving 
time. However, the speed of both clos- 
ing and opening ram movements is 
controlled independently of the rate of 
pressure application mentioned above. 


® New Shielded Arc 
Electrode 


A general purpose heavily coated elec- 
trode for welding with the shielded arc 
on mild steel has been announced by 
The Lincoln Electric Co., Cleveland, 
Ohio. 

This new electrode, designated as 
“Fleetweld No. 7,” is stated to be de- 
signed particularly for high speed and 
single pass welding. Its arc characteris- 
tics are also said to be such that it is 
very suitable for welds where fit-up is 
apt to be poor. The new electrode is 
manufactured in diameters of %-, %o-, 
%46 ho, %4- Ye %- and 14-inch lengths. 
The three smaller diameters are de- 
signed for welding in flat, vertical or 
overhead position and the larger sizes 
for welding in flat position only. 


® Compressor and Exhauster 
Development 


A recent addition to the line of cen- 
trifugal compressors and exhausters 
built by the Roots-Connersville Blower 
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Corp., of Connersville, Ind., is the sin- 
gle-stage Type “OIB” unit. In this de- 
sign, the machines have their own 
shafts and bearings and are suitable for 
direct connection to standard electric 
motors or steam turbines, without spe- 
cial shaft extensions. They are also 
adaptable to V-belt or flat belt drive. 

Impellers are furnished in aluminum 
or carbon steel in the standard construc- 
tion, but special alldys can be supplied 
where conditions require. Open-type 
impellers are used in the smaller sizes 
while the closed type are used for larger 
machines. Each impeller is designed to 
meet specified requirements. 

Casings are ordinarily made of cast 
iron, but special alloys, to resist corro- 
sive or abrasive action, can be supplied. 


® Improved Design of Lubricator 


The Victor Lubricator Co., 360 N. 
Michigan Ave., Chicago, Ill., has an- 
nounced improvements in the Victor 


lubricator. In the new design, cadmium 
plated steel replaces steel; a new sight 
feed provides double visibility—reser- 
voir supply as well as rate of feed; a new 
filler tube permits easier filling; a new 
top stamping, drawn and threaded, elimi- 
nates the hexagonal nut formerly re- 





























quired ; eliminates the cap 


a new cap 
retaining wire previously used; and a 
new valve control inside the filler tube 
discourages tampering with the initial 
adjustment. 

Among the advantages for this lubri- 
cator, as stated by the manufacturer, 


are increased lubrication’ efficiency 
through constantly controlled, automatic 
and fool-proof oil supply; oil savings of 
60 to 90 per cent; no dripping or oil 
throwing; and less shut-downs due to 
faulty lubrication. 

Full details of the improved design 
will be furnished by the manufacturer 
upon request. 


® Mercury-Switch Indicating 
Thermometer Controller 


The use of mercury switches to elimi- 
nate open make-and-break contacts con- 
trolled by the pointer, is a revolutionary 
feature of a new automatic control indi- 
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cating thermometer announced by The 
Brown Instrument Company of Philadel- 
phia, Pa. In this new controller, every 
six seconds a motor-driven control table 
determines the location of the pointer in 
reference to the control setting, and tilts 
the mercury switch from one side to the 
other if the temperature has changed. 





This control mechanism is adaptable 
to one—, two—, or three-contact control 
(or signalling) systems. It is also 
equally adaptable for control of pressure, 
liquid level, and similar factors, as well 
as temperature. 

All models of this controller are fur- 
nished in circular l-inch cases. 


® Swivel Pipe Reamer 


A swivel pipe reamer, designated as 
No. 200 and designed to ream % to 
2-inch pipe, has been added to the line 
of The Borden Company, Warren, Ohio. 


The handle and knob of the reamer are 
of malleable iron. The reamer head is 
of heat treated alloy steel and can be 
resharpened over and over again. It is 
claimed that the simple swivel action of 
this- tool makes it preferable to the 
ratchet reamer. 


® Hammermill Holds Twenty- 
third Conference 


The story of improved methods and 
equipment additions, which now make 
Hammermill Bond a better quality paper 
than ever before in its history, was a 
discussion highlight at the twenty-third 
annual conference of Hammermill Paper 
Company sales agents. 

This conference, held August 21 and 
22, in Erie, Pa., home of the Hammermill 
plant, was the largest assemblage of its 
kind in a half-dozen years. One hun- 
dred fourteen sales agents from United 
States and F. Guillermo Tous, Cia Riera, 
Toro & Van Twistern, S. A., Havana, 
Cuba, attended. 

Visiting speakers included Bruce Bar- 
ton, of Batten, Barton, Durstine & 


Osborne, and Arnett W. Leslie, Minne- 
apolis, president of the National Paper 
Trade association. The latter lauded 
the business policies for which Hammer- 
mill has always stood and in which it 
has pioneered. 

Hammermill’s own speakers included 
General Manager Norman W. Wilson, 
A. Ellis Frampton, advertising manager 
and assistant sales manager, and Sales 
Manager Harrison R. Baldwin. 

Announcement of a new duplicator 
paper, created by Hammermill after 
much research and now ready for the 
market, was made by Sales Manager 
Baldwin. 

Presiding at all sessions of the two- 
day affair was President Ernst R. 
Behrend of Hammermill. 

Newly-elected members of the agents’ 
advisory committee were: P. A. Stuhl- 
reyer, Diem & Wing Paper Co., Cincin- 
nati, O.; H. T. Newell, Jackson Paper 
Co., Jackson, Miss.; Norman W. Fort, 
the Thos. Price Co., Philadelphia, Pa. 


® Carborundum Band Again 
on the Air 


Announcement is made of the return 
of the Carborundum programs to the 
air for the season of 1934-35. These 
programs are scheduled for Saturday 
nights 10:00 to 10:30 E. S. T. beginning 
October 20th, over a coast to coast 
network of Columbia Broadcasting 
System stations. 

This is the ninth season for Carbor- 
rundum on the air and once again will 
be featured the Carborundum Band of 
fifty pieces under the direction of 
Edward D’Anna, and the telling of the 
facinating Indian legends and interest- 
ing and instructive industrial stories 
on the manufacture and uses of the 
abrasive products of The Carborundum 
Company. Radio listeners identified 
with all types of industry will be much 
interested in these talks as they are 
planned and told with the least possi- 
ble amount of usual radio advertising. 
Rather, they are planned to be at once 
informative and interesting. 

Francis D. Bowman, Advertising 
Manager of the Carborundum Company 
will continue to write, produce and an- 
nounce these programs. 


® Robert T. Houk, Jr. 


Robert T. Houk, Jr., president of the 
G. H. Mead Company, Dayton, Ohio, 
passed away suddenly August 27 at the 
age of 44 years. 

Mr. Houk was very well known, hav- 
ing been associated with the Mead in- 
terests for a number of years. His 
father, Robert T. Houk, Sr., is a vice 
president of The Mead Corporation. 


@ L.S. STEPHENS has been elected to 
succeed D. B. Piersen as president of 
Stephens-Adamson Mfg. Co., Aurora, 
Ill. Mr. Piersen, one of the founders 
of the firm in 1901, was made chairman 
of the board upon the resignation of 
W. W. Stephens of Pasadena, Calif. The 
new president has been active in the 
firm since 1914. In 1921 he was made 
superintendent and in 1926 vice presi- 
dent in charge of production. 
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GENERATION + 


This section turns the searchlight on 
power and its allied problems, show- 
ing big possibilities to save. Oppor- 
tunities to improve conditions, meth- 
ods, apparatus will be discovered. 
Worth while practices suggest new 
ideas and wider usages of equipment. 





® Holes in Baffle Walls 


A lowering of the draft drop between 
the furnace and the damper often in- 
dicates the presence of holes in the 
baffles. These holes allow the gases to 
short-circuit which raises the flue 
temperature and cuts down efficiency. 
To inspect the baffles put a man on top 
of the tubes and one below, one holding 
a lamp, the other observing. Inspect 
every inch of baffle surface. The re- 
newing and warping of tubes and side 
wall settlement usually cause cracks and 
holes. Particular attention should be 
given to the space between the bottom 
and first flame plate and the top of the 
bridge wall in vertically baffled boilers. 
Holes at this point are most serious. 

Small holes and cracks may ordinarily 
be filled with fire clay or plastic lining 
material. Small loose pieces should be 
removed and whole tile fitted in with 
high temperature cement or fire clay. 


@ IF A 60-CYCLE transformer is to 
be operated on a 25-cycle circuit, the 
voltage should be reduced to about one- 
half that rated and the capacity will 
be correspondingly reduced; otherwise 
excessive heating will result with con- 
tinuous operation. Conversely, a 25- 
cycle transformer may be operated on a 
60 cycle system with double the voltage 
at which it is rated for 25 cycles, provid- 
ing the insulation will safely withstand 
the increased voltage. 


@ EVERY CARE should be taken to 
keep all high-pressure steam lines 
drained of water all the time. Water- 
hammer is dangerous and often respon- 
sible for fatal accidents and serious 
damage. 


@ Preventing Steam Leakage 
Into Idle Turbines 


It is usually a difficult matter to keep 
turbine throttle valves tight enough to 
prevent considerable steam leaking out 
into the turbine when it is standing idle. 
If the throttle valve leaks excessively 
on horizontal type turbines, steam will 
flow into the turbine and heat the upper 
part of a casing and rotor, which may 
cause unequal expansion with a re- 
sulting trouble due to vibration when 
starting up. This can be remedied to a 
certain extent by installing an atmos- 
pheric blowoff connection located be- 
tween the throttle valve and the admis- 


UTILIZATION + 


MAINTENANCE 


By W.S. JOULE 


sion valves which can be left open, 
thereby allowing the steam to escape. 
A better method, however, is to close 
the line stop valve just ahead of the 
throttle valve, but if these are located 
some distance apart, such procedure may 
be inadvisable owing to the length of 
time required in cutting in this section 
of steam piping between the stop valve 
and the throttle when it is desired to 
start up the turbine. 


® Repairing and 
Cleaning Injectors 


The delivery tube of an injector is 
generally the first tube needing renewal 
—grit or dirt will score it and increase 
its minimum diameter. Wear takes 
place most rapidly at a point between 
the throat and the delivery end where 
pressure suddenly rises. For a time, this 
tube can be repaired by smoothing out 
the roughened places. The injector will 
operate satisfactorily after minimum 
diameter becomes somewhat increased. 

To remove scale and deposit from in- 
jector parts, disconnect and plug both 
suction and delivery. Fill injector with 
a solution made of 1 part of muriatic 
acid to 10 parts of water. A certain 
amount of scraping will often be neces- 
sary. This should be done carefully so 
as not to injure the parts. This applies 
particularly in the case of the nozzles. 


® Rules for Efficient 
Boiler-Plant Operation 


These concise rules followed by the 
firemen of twenty-eight coal-fired plants 
in the Middle West have given remark- 
ably good results and thus might be of 
general application: 

1—Stop all air leaks in boiler settings 
and flue doors. Leaks can be very easily 
found with a lighted candle. Air should 
be admitted to a furnace through the 
fuel bed and at no other place. 

2—Keep boiler tubes free from soot 
and scale both inside and outside. Spe- 
cial attention should be given to the reg- 
ular cleaning of flues and tubes. 

3—Keep side walls and bridge walls 
free from ashes and clinkers; these re- 
tard the draft, cut down the available 
grate surface and cause a waste of fuel. 

4—Keep ash pits cleaned out at all 
times; if they are full of ashes, not only 
is the draft retarded but also the grate 
bars are burned out more quickly. 

5—Experiment to determine the draft 
required to burn the fuel to the best 
advantage. 

6—Fire little and often rather than a 
large amount less frequently. By such 
firing it is easier to prevent holes from 
forming in the fire and better fuel econ- 
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omy results. Holes appearing in the fuel 
bed should be immediately filled up with 
fresh coal. 

7—Do not fire large lumps of coal. 
These should be broken up to the size of 
a man’s fist before firing. Air holes form 
around a large lump, and it is also hard- 
er to spread an even fire with large 
lumps than with smaller pieces. 

8—tUse the poker or slice bar as little 
as possible to minimize carrying un- 
burned coal down into the ash pit. 

9—Watch the ashes after clean-out 
periods to determine whether all the 
coal is being consumed as well as it can 
be. A simple test for determining the 
pressure of unburned fuel in ashes is to 
pour water over them; the ashes will be 
red and all unburned coal or coke will 
show itself immediately. 

10—Use the damper as much as pos- 
sible to control the fire and the steam 
pressure. 

11—Keep the hand-fired grates or au- 
tomatic stokers in repair at all times. 
Be sure the grate bars are not warped 
and twisted out of shape, allowing coal 
to fall through into the ash pit. Be sure 
the fronts around stokers are not allow- 
ing excess air to go into the furnace over 
the fire. 

12—Use draft gages on boilers. De- 
termine the draft which gives the hot- 
test fire and maintain it at all times. 

13—Keep no more boilers on hot 
banks than are absolutely necessary to 
carry the load during a peak. Be sure 
that the boilers are banked in the most 
efficient manner. 

14—Keep the steam leaks about the 
plant down to a minimum and give spe- 
cial attention to see that all small 
valves, drips, drains and traps are tight 
and not leaking live steam. 

15—Make sure that the most is got out 
of the exhaust steam from pumps and 
auxiliaries. See that the overflow valve 
on feed-water heaters is not leaking and 
wasting hot water. 

16—Keep the boilers in fit condition 
by thorough cleaning and repairing. A 
boiler should never be put back on a 
load after having been taken down for 
cleaning or repairs until it has been 
thoroughly inspected and all defects 
have been remedied. Irregularities no- 
ticed in any boiler during the time it is 
on the load should be noted in the log in 
order to be sure that they are taken care 
of when the boiler comes down for clean- 
ing or repairs. 

17—A plant should at all. times be 
clean. A dirty and ill-kept plant is vir- 
tually always an inefficient one. A clean 
plant not only indicates that the plant is 
being cared for but that the man in 
charge is trying to run the plant effi- 
ciently. 
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QUICK SERVICE ON ALL SIZES 
THE N. P. BOWSHER CO., So. Bend, Ind. 














The Original LONGCRIMP 
FOURDRINIER WIRES 


Were made by this Company in 1922. 
Their outstanding service is known from 
coast to coast. 

Our Modified Longcrimp is the latest im- 
provement in that type of wires. It has 
the extra life of the original Longcrimp 
and can be used for light weight paper. 


The Lindsay Wire Weaving Co. 
14025 Aspinwall Avenue Cleveland, Ohio 
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preferably with technical education. 


WANTED—Experienced sulphate recovery room foreman 
Address ‘Modern’ Box 
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Papermaking Research 
Around the World 


By LOUIS E. WISE 


Presents a pithy and accurate digest to over 
200 references in the foreign trade press. 
Covers research activities in Russia, Sweden, 
Japan, Great Britain, France, Italy, and 
Valuable both as a 
Should be in the 


hands of every pulp and paper mill chemist, 


Germany. source of 


information and ideas. 


technologist, and research worker. 


Have you your copy? Price only 50c prepaid. 
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The Paper Industry Safety Contest 


On account of incomplete returns for the first month of 
the twelve-month contest which began July 1, 1934, the July 
seores are not being published in this issue. The October 
issue, therefore, will contain cumulative scores for the first 
two months of the contest. 

Meanwhile, the judges are considering the standing of the 
contestants that participated in the contest which closed 
June 30, 1934, and before the Annual Safety Conference meets 
in Cleveland October 1 to 5, they will decide the winners 
in the various groups, also the mill to which THE PAPER 
INDUSTRY major trophy will be awarded. All awards will be 


made at the luncheon of the Paper and Pulp Section to be | 


held Tuesday noon, October 2. 


@ Paper and Pulp Section Has Interesting 
Program for Annual Safety Congress 


Following is the official program for the meetings of the 
Paper and Pulp Section of the Twenty-third Annual Safety 
Congress to be held at Cleveland, Ohio, October 1 to 5. 

MONDAY AFTERNOON 
October 1, Statler Hotel 
Club Floor, Tavern Room 
Address of Welcome. 





2:00 Our Sectional Activities—Past, Present and Future. 
General Chairman H. G. Gilson. 
2:30 Accident Prevention and the New Industrial Economy. 


Ernest W. Corn, Field Safety Counselor, F. E. R. A., 
Washington, D. C. 
3:30 Discussion. 
TUESDAY MORNING 
October 2, Statler Hotel 
Club Floor, Tavern Room 
9:45 Using Our Injury Records to Advantage. (Illustrated) 
R. I. Dickinson, Safety Dir., Cornell Wood Products 
Co., Cornell, Wis. 

10:10 Discussion. 

10:30 Report of Accident Experience Exchange. (Illustrated) 
Ernest Augustus, Safety Dir., Mead Corporation, 
Chillicothe, O. 

11:00 Discussion. 

11:15 Safety Methods Adopted by the Consolidated Paper 
Corporation. J. H. Turner, Dir. of Safety, Consoli- 
dated Paper Corp., Ltd., Grand ’Mere, P. Q., Canada. 

11:45 Discussion. 

TUESDAY LUNCHEON 
October 2, Statler Hotel 
Club Floor, Tavern Room 
12:30 o’Clock 
1. Presentation of 1933-34 Safety Contest Awards. 
(a) National Safety Council Trophies. 
By a National Safety Council Officer. 
(b) Tue Paper InpustrRyY Trophy. 
E. B. Fritz, Publisher, Tue Paper INbusTRY 
Magazine of Chicago. 
2. Election of Officers. 
WEDNESDAY MORNING 
October 3, Statler Hotel 
Club Floor, Tavern Room 
9.45 Safety Exchange Round Table. 
An open forum on paper and pulp mill safety prob- 
lems. 

Conference Leader: H. T. Randall, Works Eng., The 
Champion Coated Paper Co., Hamilton, Ohio. 
THURSDAY MORNING 
October 4, Statler Hotel 
Club Floor, Tavern Room 
9:45 Trend of Occupational Diseases and Compensation in 

the Paper Industry. 
Dr. A. G. Cranch, Medical Dir., National Carbon Co., 
Cleveland. 

10:15 Discussion. 

10:30 Putting Safety Engineers Under the Microscope. 

W. Graham Cole, Dir. of Safety, Metropolitan Life 
Insurance Co., New York City. 
11:30 Discussion. 
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_ ARMCO returns SEPT. 30 in an- 
“other brilliant series of radio broad- 
casts over the NBC Red Network — 
26 stations in all, featuring the 
‘celebrated ARMCO BAND directed by 
‘Frank Simon, one of America’s great- 
est bandmasters, and that perennial 
‘favorite of the air waves, the lron- 
master, in a series of friendly top- 
ical talks about iron and steel, ‘‘the 
‘master of them all’. Tune in for 
‘these popular Sunday Night broadcasts 
‘at 6:30 P.M., Eastern Standard Time. 
‘And remember that Armco makes 307 
‘different grades of special iron and 
‘steel sheets, including Armco INGOT 
[RON and Armco STAIN- 
LESS STEEL—a grade for 
your every exacting 
purpose. 


THE AMERICAN ROLLING MILL COMPANY 
Executive Offices * Middletown, Ohio 
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HARDY S. FERGUSON & COMPANY 


CONSULTING ENGINEERS 
200 FIFTH AVENUE NEW YORK CITY 


Hardy S. Ferguson-~-Member A.S.C.E. A.S.M.E. E.1.C. 
Moses H. Teaze—Member A.S.C.E. A.S.M.E. E.1.C. 
J. Wallace Tower—Member A.S.C.E. A.S.M.E. 


PULP AND PAPER MILLS 

AND OTHER INDUSTRIAL PLANTS 
STEAM AND HYDRO-ELECTRIC 
POWER PLANTS 

DAMS AND OTHER HYDRAULIC 
STRUCTURES 


Consultation, reports, 
valuations, 
and complete designs 
and engineering 
supervision for the 
construction and 
equipment of 
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GEORGE F. HARDY 


Consulting Engineer 
305-309 Broadway, New York City, N. Y. 


a 


Member—Am. Soc. C. E.—Am. Soc. M. E.—Eng. Inst. Can. 


Consultation Paper and Pulp Mills 
Reports Hydro-Electric and 
Valuations Steam Power Plants 
Estimates Plans and Specifications 
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CHEMIPULP PROCEsS, INC. 


CHEMICAL PULP MILL ENGINEERS 
CHEMICAL PULPING PROCESSES, OPERATING SURVEYS 
APPRAISALS ESTIMATES 
WOOLWORTH BUILDING 
WATERTOWN, N.Y. 


CANADIAN AGENCY: 319 CASTLE BUILDING, MONTREAL, P. Q. 
PACIFIC COAST OFFICE: 3311 FIRST AVE., SOUTH, SEATTLE, WASH. 








VEST POCKET POWER PLANTS 


Small space occupied, any capacity, low over-all operating costs, high and 
extreme efficiencies, reliability, low initial investment. 

Comp ete power plants to meet any.operating conditions of Pulp and Pape 
mills or other Industrial service. Engineering and Construction. 


Satisfactory Services Always Guaranteed. 


FERGUSON ENGINEERS 


Power Specialists 








Monadnock Bidg., Chicago 
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Lead Lined Tanks 
Rubber Lined Tanks 


(WOOD OR STEEL) 


Blow Pits 


(INCLUDING THE PATENTED 
ELLIPTICAL BLOWPIT) 
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Now we offer these same quality felts 
| made endless in all sizes up to 100 feet 





TISSUE FELTS FROM 
OUR LARGE bth 





‘Trice FELTS made by The Waterbury 
Felt Company have p thee been out- 
| standing for their service, long life and 
production. 





MARK 


long, made on the latest type, wide felt 
loom built. 
Write us about your requirements. 


The Waterbury Felt Co. 
SKANEATELES FALLS, N.Y. 
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TECHNICAL, DEVELOPMENTS 


The following abstracts are of the latest 
developments found in the foreign press 
and in the patent offices. Photostats and 
translations of complete articles and 
patents can be obtained at cost price. 





IN THE PAPER INDUSTRY # DOMESTIC 


AND FOREIGN 





* Dryer for Heavy Cardboard 


The discontinuous and costly operations in heavy card- 
board manufacture, it is claimed, have been largely overcome 
in the present invention, due to the use of a relatively 
simple method of drying under reduced pressure and at low 
temperatures, before the sheet travels to the calender rolls. 
The figure shows an endless metal belt (1) carried over 
cylinders (2) and (3) the axes of which are horizontal and 
parallel and which may both be heated by any appropriate 
means to bring (1) to the required temperature. Opposite 
(2) and (3) respectively are the press rolls (4) and (5) 
which serve in carrying along the cardboard, as well (as the 
upper portion of (1)) through a vacuum chamber (6) that is 
piped through (7) to a suitable vacuum pump. At those 
points at which it makes contact with belt (1), (6) is sup- 
plied with a series of rolls (8) and (9). Rolls (8) which 














are placed at the extreme ends of (6) (i. e. where (1) enters 
and leaves the chamber) are closely fitted into the shell of 
the vacuum chamber, thus insuring tightness in (6). Within 
the chamber, rolls (9) act as guide rolls for (1) which sup- 
ports the cardboard sheet (10). The electrical heating units 
(11) are indicated in the lower portion of the vacuum cham- 
ber. After (1) carries (10) through the calender rolls (12), 
the sheet is cut, stacked, etc. Various modifications of the 
device are suggested. For example, warm air may be used 
to surplant (11). Furthermore (6) may be subdivided, as 
shown in the figure, into various smaller units, in which 
the temperatures may vary; e. g. decreasing gradually from 
(6a) to (6c). The device may be used generally in paper 
machines, in manufacturing corrugated board, etc. Jean 
Lamassiaude and Soc. anonyme Etablissement Rouchaud et 
Lamassiaude: French Patent No. 759,923. 


* Iodo-Colorimetric Method for Cellulose 


With 70 per cent sulphuric acid, cellulose yields cellodex- 
trins giving a deep coloration with iodine in potassium 
iodide. By diluting these solutions until the concentrations 
approach about 50 per cent sulphuric acid, the hydrolysis 
may be checked and the color of the solutions measured in a 
Pulfrich photometer, using eight spectral filters. With in- 
creasing hydrolysis, the color of the cellodextrin solution 
veers from blue through violet, red and orange until it finally 
becomes yellow. Similar color changes occur with decrease 
in iodine or cellulose concentrations. A study was made of 
the influence of temperature, age of solution, period of hydro- 
lysis, iodine and dextrin concentrations, on the light absorp- 
tion of iodine-containing dextrin solutions. Comparative 
studies showed that starch dextrines in dilute acid solutions 
are much more sensitive to iodine than are cellodextrines in 
concentrated acid. The cellulose dextrines react slowly in 
developing a color with iodine, and this color is very sensi- 
tive to temperature changes. By reheating a cooled cellodex- 
trine solution to its initial temperature, the original iodine 
coloration does not return as in the case with starch. Despite 
these handicaps, the authors show that (with very careful 
standardization) their findings can be used in developing a 
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very rapid, approximate method for determining cellulose. 
The raw material after being heated for 0.5 hour with boiling, 
normal NaOH, is treated with 70 per cent sulphuric acid. 
Following the addition of a standardized iodine solution (the 
exact conditions for which are not given in the abstract) the 
mixture is examined in a Pulfrich photometer using a spe- 
cific spectral filter. After the extinction coefficient has been 
determined, the cellulose content may be read off directly 
from a graph resulting from the study of known solutions. 
Evidently cellulose preparations from different sources give 
approximately the same colorimetric results, and the source 
of the raw material becomes inconsequential. The authors 
give as a mean cellulose content for spruce wood, 40.7 per 
cent; for birch wood, 41.3 per cent; for rye straw, 40.4 per 
cent; and for young Timothy hay, 21.1 per cent. Lauri Palo- 
heimo and Viljo Valavaara; Biochem. Zeit. (1933), p. 266; 
through Cellulosechem., 15, No. 6, 76 (1934). 


® Pulp from Peat 

After freeing peat from inorganic material by washing and 
pressing, the material is frozen and comminuted. (The exact 
conditions are not given.) If a very finely-divided pulp is 
required, the peat may be frozen in the form of blocks, which 
can then be ground. After this disintegration, the peat is 
pulped under pressure, with or without the use of chemicals. 
The soda, sulphite and sulphate processes may be employed. 
With certain types of peat it is advantageous to refreeze the 
material after the pulping, and to disintegrate it again. The 
mean pressure used in the peat digestion was 2 atmospheres, 
and the period of cooking was usually 1-2 hours. However, 
no generalizations regarding optimum cooking conditions 
can be given, since these vary markedly with the time of 
storage, and with the composition of the raw material. 
Anon.; Kunststoffe 24, 5-6 (1934); through Papier-Fabr., 32, 
No. 21, 250 (1934). 


@ Electrical Tachometer 


The advantages claimed for this tachometer are the elimi- 
nation of movable contacts and electrical constancy. A.C. 
is generated in the stator (stationary part) by means of a 
rotating part, which is the multipole permanent magnet (2) 
shown in the figure. The other parts indicated are: the 
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pole case (1), an adjustable gap (3), the end cap (4), the 
rectifier (5), the external leads through which the D.C. 
current is led to any desired position for the indicator, and 
the pulley and adaptor (7) for a flexible shaft. “Engineer,” 
Papermaker and British Paper Trade J. 87, No. 4 (Supple- 
ment) 102 TS (1934). 


® Universal Standardization of Pulp Tests 


A condensed translation of an address given before the 
Swedish Association of Paper and Pulp Engineers, which, 
while it cannot be readily abstracted deserves mention, since 
it shows clearly the technical difficulties encountered when 
pulp is sold internationally, due to variation in tests and in 
expressing results. In order to arrive at a certain uniformity 
in international pulp testing, it seems advisable at first 
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THE DRAPER FELT 


Unexcelled for strength, openness, resiliency, and 
general running qualities. Made to meet the most 
exacting conditions on all types of machines and all 


kinds of papers. Only one grade and that the highest. 


Made by 


DRAPER BROTHERS COMPANY 


CANTON, MASS. 
Woolen Manufacturers Since 1856 


REPRESENTATIVES 
INTERNATIONAL TRADING CO., Philadelphia, Pa. 
PACIFIC SALES COMPANY, Security Bldg., Portland, Ore. 
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to standardize those methods that require no special equip- 
ment: e. g. stock density prior to sheet formation, weight 
of sheet per meter, etc. The author has tabulated as far 
as possible comparative figures on the methods used in 
Sweden, Norway, Finland, Germany, and England, on the 
disintegration (concentration of stuff per liter; R. P. M. of 
the disintegrator; time of disintegration), the screen used 
for water removal, beating, area and shape of sheet, screen 
mesh in sheet machines, weight of sheet per square meter, 
pressure applied during sheet formation, method of and 
temperature of drying. Data are also given on the tearing 
length, bursting strength, tear resistance, etc., in tabulated 
form as well as in graphs showing the relationship of these 
figures to the time of beating. According to Posanner (Cf. 
The Paper Ind., (May 1934), p. 129.) the strength of a pulp 
sheet is not dependent on the pressure applied during sheet 
formation, but on the moisture contained before the sheet 
is finally dried. In other words, the more water removed 
during the pressing, the stronger the finished sheet. The 
author prepared easy bleaching sulphite test sheets, obtained 
under identical conditions. Some however were pressed 
between wet absorbent paper layers, while others were pressed 
between dry paper layers. All were finally dried at 60 deg. 
on ferrotype plates. At 24 deg. S. R., the sheets pressed 
between the dry layers showed the higher tearing lengths 
and pop tests, but at 50 deg. S. R., the differences in strength 
were inconsequential. The author ‘also defines (bleached, 
easy-bleaching, etc.) sulphite and sulphate pulp in terms of 
Roe units. Seventeen recent references are given. David 
Johansson; Oestrand. Papier-Fabr., 32, No. 21, 241-5 (1934). 


® Hydraulic Operating Device 

The figure shows a hydraulic operating mechanism that 
can function in place of the large A.C. or D.C. magnets or 
air cylinders when a smooth and quiet thrust is required. 
The impeller (B) is driven by motor (A) causing centrifugal 
pressure, which is then transmitted through the opening 
(C) to the inner portion of the upper chamber and which 
acts upon the vane (D). On the other side of (D) the 





interior of the chamber is connected by means of the opening 
(E) to a fluid at atmospheric pressure. Thus (D) is rotated 
and, in consequence the lever arm (F) acts. When (A) 
stops, (F) returns to the “off” position, through the action 


of a helical spring (G). The device has a number of uses, 


including the operation of signals, clutches, or feed and 
reversing mechanisms. The British Thomson-Houston Co., 
Ltd., London, and R. H. Collingham, Rugby. British Patent 
No. 395,298. 
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® Load Regulation in Pulp Grinders 

Two sprocket wheels (d) are attached to either half of the 
coupling (b) which joins the motor shaft (a) with the 
grinder shaft (c). These wheels act upon the sprocket 
wheels (e) and (f) and the shaft carrying (f) is firmly con- 
nected with the cog wheel (g). The two beveled gears (i) 
and (kK), which are loosely attached to a cross-shaft (not 
lettered in the figure) are driven through the action of the 
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cog wheel (h) and the sprocket-wheel (e). If the two parts 
of (b) are running uniformly, the various sprocket-wheels, 
cog-wheels and gears run smoothly without moving the cross- 
shaft. If, however, a rotary angular displacement occurs in 
(b), this is manifested by a displacement of the cross-shaft 
as well. Simultaneously the small shaft (1) is displaced, and 
this acts upon a regulating device, that causes a suitable, 
compensating shift. Sachsenwerk Licht und Kraft Akt. 
Ges.; Niedersedlitz, Dresden(Josef Guberlet, inventor). Ger- 
man Patent No. 597,409; KI. 55a. 


® Coloring of Paper 


This article is a brief monograph dealing with the more 
general aspects of practical coloring of paper in France. 
Three methods: (1) color addition to the beater; (2) pass- 
ing the sheet through a dyebath; and (3) coloring by means 
of brushwork, are discussed, although the two latter methods 
naturally receive much less attention than does (1). The 
author had occasion to study the permanence of colors on 
paper dating back over a period of 72 years (by examining 
the known colors in J. Girardin’s Lessons de Chimie written 
in 1861). Natural dyes and pigments were then largely used, 
hence there is no need of reproducing his data in detail. 
However, it is interesting to note that a goodly proportion 
of the natural dyes (now replaced by synthetic colors) re- 
tained their bright hues. Of the three methods of coloring, 
(1) is the most readily standardized, gives the most satis- 
factory results, and is the most widely used in France. In 
the case of basic dyes, these are dissolved in soft water, and 
the cooled solution is gradually added to the stock in the 
beater, near the beater roll. The simultaneous addition of 
very small amounts of alum may also be desirable. When 
the desired tint or shade is reached, about 2 per cent sodium 
resinate and from 6 to 10 per cent alum are added. The addi- 
tion of tannin (about twice the amount of the dye used) 
serves as mordant and to prevent losses. Hard or alkaline 
waters are to be avoided, but may be in part neutralized (to 
about pH 7) with acetic, hydrochloric, or sulphuric acids; 
or the dyestuff itself may be impasted with acetic or formic 
acids (a technique illustrated in the case of the Victoria 
Blues). The basic dye Auramine, due to its ease of sublima- 
tion, should never be heated above 70 deg. C. Ordinarily, 
the basic dyes are not very light fast, but are well retained 
by most pulps, other than bleached sulphite. In general acid 
dyes are not readily fixed on vegetable fibers, but are used 
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No other pipe 
combines these qualities 


In those services for which it is intended, 
Taylor Spiral pipe possesses advantages that 
set it above and apart from all other types 
of pipe. 


It is stronger than a SEAMLESS pipe of 
equal thickness. It has stiffness and rigidity 
far beyond any other type of pipe of equal 
weight. It retains its arrow-straightness and 
perfect-circle roundness. under bending 
= z rte i j strains and collapsing pressures that would 
distort any other type of pipe of equal 
weight. 








And it offers these PLUS qualities at a 
lower price than any other type of pipe. 
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Ask for new catalog covering the long 
record of service of Taylor Spiral Pipe and 
the manufacturing resources and facilities 
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distributors in 66 cities. | 
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casi CHICAGO, ILLINOIS, P. O. Box 485 

PHILADELPHIA QUARTZ co. New York Office, 50 Church Street 


General Offices and Laboratory: 125 S. Third St., Philadelphia, Penna. 
Chicago Sales Office: 205 W. Wacker Drive. Stocks in 66 cities. 


Sold in Canada by NATIONAL SILICATES LTD., Brantford, Ontario oy f\ Y . O R 
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nevertheless, because of their brilliant and regular colors. 
The practice is to dissolve the dye in boiling water and to 
add the solution either before or after the addition of size. 
The aluminum resinate fixes the dye, and the proportions 
used are 4 per cent sodium resinate and 6 per cent alum. 
Many of these dyes (such as the tropeolines and eosines) act 
as pH indicators, hence the reaction of the beater contents 
must be watched carefully. Individual dyes (e. g. metanil 
yellow) are sensitive to heat, hence the shades must be con- 
trolled in drying the paper. Metanil yellow also contains 
hydrolyzable sodium salts that may cause removal of size 
from the paper. With direct dyes, which are usually more 
expensive and which give flat colors, the addition to the 
beater of 2 per cent sodium resinate and 4 per cent alum is 
suggested. The dye (1-2 kilos per 100 kilos of paper) is dis- 
solved in boiling water, and gradually added to the beater. 
About 0.5 hour after this addition 5 per cent sodium sulphate 
or 2.5 per cent NaCl is introduced in dilute solution, and it 
is often advantageous to heat the contents of the beater to 
about 60 to obtain uniform coloration. Direct dyes are well 
suited to unsized papers. In a table, the author gives an 
approximate estimate of the light-fastness of certain chloran- 
tine dyes, on protracted exposure. The influence of certain 
salts in enhancing the fastness to light is also mentioned. 
For example, a number of blue dyes like Diamine Blue FF, 
are stabilized by the addition of copper sulphate. The great 
increase in the number of diazole dyes and their use in 
papermaking was discussed by Niederhauser, at the Cellulose 
Congress held in Paris in October, 1933. There is, however, 
no absolute correlation between the lightfastness of a direct 
dye on cotton and of that same dye on a chemical pulp. For 
example, Congo red N and Purpurine Diazole N4B are more 
resistant to light on paper than on cotton. In the case of 
sulphur dyes, the dyestuff is dissolved in sodium sulphite 
(which also causes reduction) and are later oxidized by 
means of oxygen (air) or potassium bichromate. In sul- 
phur dyeing, the stuff is washed well between the addition 
of the dye solution and that of the size; 2 per cent sodium 
resinate and 4 per cent alum being used. The discussion on 
vat dyes and pigments is very brief. The latter, since the 
introduction of the newer non-mineral pigments like Solan- 
threne and Lutetia have been revived in a form in which 
they are easily dispersed in water, and readily mixed with 
the stock. Their adherence depends on the use of ample size 
(4 per cent sodium resinate and enough alum to bring the 
pH to 4.0-5.0). These newer pigments are exceptionally 
lightfast, and in this respect resemble the mineral pigments. 
However, their price is high, and their use is confined largely 
to fine writing paper and bindings. The author discusses at 
some length the general precautions that must be taken when 
dyes are mixed in the beater (e. g., acid and basic dyestuffs 
in admixture). In the direct dyeing of finished paper sheets 
(termed coloration au plongé) acid dyes are usually readily 
taken up, whereas basic dyes may require the addition of 
acetic acid. Here the pH rate of running the sheet through 
the dye bath, etc., becomes of moment. Several brief sections 
of the article are also devoted to the influence of particle 
size of fillers, temperature, so-called dead fibers, pretreat- 
ments of water and the coloring of special papers like parch- 
ment, blotting, etc. Maurice Déribéré; Papeterie, 56, No. 8, 
409-414; No. 9, 465-469; No. 10, 510-18 (1934). 


¢ China Clay 


The comparative whiteness of kaolins may be judged by 
forming creams of the China clays with distilled water and 
allowing these to dry out slowly so as to give a uniform and 
compact surface. In general commercial kaolin is brighter 
than is bleached pulp. Often however, a creamy color is 
actually more desirable, especially when thin, opaque paper 
is to be used by the printer. Many of the tests on China 
clay to evaluate its plasticity and rate of settling appear to 
the author to be useless. The rate of settling of the clay 
in 0.001 Normal caustic soda solution furnishes a better 
index of particle size and plasticity than if pure water is 
used. Maintaining a standard and uniform temperature dur- 
ing the settling test is important. Small differences in parti- 
cle size however appear unimportant because of subsequent 
operations in the beater, and those major differences in 
particle size which are sufficient to affect the practical value 
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of the clay may be noted by means of the microscope. The 
author shows by actual tests that careful washing with a 
view towards removing abrasive quartz particles may also 
remove kaolin. For example, in one test, in which the clay 
was washed in a sedimentation elutriator in an attempt to 
remove all particles over 0.01 mm. in diameter, 2.3 per cent 
of (so-called) grit was obtained which consisted largely of 
kaolin (i. e. 1.7 per cent of the original sample). Kaolin 
should not contain under 12 per cent of combined water. In 
determining this, the clay is first dried at 100 deg. C., and is 
then ignited for at least one hour at bright, red heat. James 
Strachan. Paper-Maker and British Paper Trade J. (Techni- 
cal Supplement) 87, No. 3, 65-6 (March 1934). 


@ Drying of Pulp and Paper 


In this appliance, the sheet, while traveling through a dry- 
ing chamber is subjected to a higher temperature and a 
higher pressure on one side than on the other. The drying 
agent (not specified in the abstract) moves alternately under 
pressure through suitably placed tubes. In the figure, the 
outer chamber (4) which lies on either side of the moving 
sheet (1) is divided into partitions (15), (16) and (25), and 
also into a number of separated pairs of chambers [like (14) 








and (24)] that are placed directly opposite each other, on 
either side of the moving sheet. Each of these is provided 
with an intake and an exhaust pipe (not numbered in the 
figure). According to a second claim, each chamber has a 
special pipe for the drying agent, which serves as an inlet 
for one of the pairs of chambers, and as an exhaust for the 
chamber directly opposite, and which functions reversibly. 
Peter Tidemand Mallins; Brandt, Norway. German Patent 
No. 596,882; Kl. 55d. 


® Use of Titanium Pigments in Paper 

Light reflected by a white substance is dependent on its 
coefficient of refraction and that of its surrounding medium. 
The greater this coefficient of refraction, the greater is the 
covering power of a pigment. In the following list are given 
the coefficients of refraction of various substances: the first 
number in each case is always with respect to air, the second 
number (in parenthesis) is always with respect to pulp 
(which itself has a refractive index with respect to air of 
1.54): china clay, 1.55 (1.01); tale., 1.55 (1.01); gypsum, 1.54 
(1.00) ; blanc fixe, 1.65 (1.07); paraffin, 1.43 (0.93); titanium 
dioxide, 2.60 (1.69); 50 per cent titanium oxide plus 50 per 
cent blanc fixe, 2.30 (1.50); 25 per cent titanium oxide plus 
75 per cent blanc fixe, 2.10 (1.37); linseed oil, 1.48 (0.96). 
Titanium pigments strongly increase the opacity of a paper. 
Particle size is of marked importance, and on the average 
the*author found that particles of 0.5 mu gave the greatest 
opacity. This is clearly demonstrated when small amounts 
of titanium oxide are added in the case of coated paper. It 
also holds true in certain photographic papers. A single 
coating with titanium pigment replaces a number of coatings 
with the usual type of pigment. Titanium pigments are inert, 
and are suggested for use in Bible, cigaret, wax and fat-re- 
pellent papers. Because of their higher cost, the retention 
of titanium oxide pigments becomes important. In general 
the greater the intensity of acidity (i. e., the lower the pH), 
the poorer the retention. At a pH of 5.7, the optimum re- 
tention was obtained. Titanium pigments may be added to 
the beater simultaneously with the stock. Thereupon, the 
size solution is added, followed by about 2 per cent starch 
solution, and finally enough alum to bring the mixture to 
about pH 5.7. If 1 to 3 per cent titanium pigments are added 
to viscose solutions, dull-white rayons are obtained. Oesten 
Ravner; Svensk Pappers-Tidn. 37, 41-3 (1934); through Pa- 
pier-Fabr. 32, No. 19, 225 (1934). 
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e fore 


have stood the real test — 


“Years of Service” 


WITCHES are a very vital part of an Over- 

head Materials Transportation System and 
must be Safe—Fool Proof—Easily Operated—and 
provide a smooth track for delicate loads. These 
“Years Tests” have been made in many kinds of 
industry and under many operating conditions. 





Cleveland Tramrail through years of experience 
and development has met requirements of industry 
for switches of refinement, all of which have Saf- 
ety features which are Safe. A carrier cannot be 
accidentally or deliberately run off or through an 
open switch. 


Consult your ’phone directory under 
Cleveland Tramrail. 
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The COMMERCIAL OUTLOOK 


New York, September 1, 1934. 


HE redeeming feature in the pa- 

per situation is that production 

of practically all kinds of paper is 
running above that of a year ago. This 
means, obviously, that the industry is 
busier; that business is developing in 
larger volume, and that paper consump- 
tion must be exceeding that of the last 
several years. At least, this is the pic- 
ture presented by nearly all the statis- 
tics compiled on the industry. 

A survey of the industry by one of the 
leading statistical organizations in the 
country states that encouraging reports 
relating to conditions: are becoming 
more general in practically all divisions 
of the paper industry. Code regulations, 
which were instrumental in stabilizing 
prices, greater interest in advertising 
programs, and the many new uses of pa- 
per in commerce and industry have been 
factors contributing to recovery move- 
ments in the industry. 

Consumption of paper, the survey 
states, is running steadily ahead of last 
year, newspaper advertising lineage for 
the first six months being up 16.7 per 
cent from the 1933 total, while magazine 
lineage rose nearly 30 per cent, and 
wrapping, book and writing papers were 
used in quantities from 5 to 20 per cent 
higher. Most paper manufacturers re- 
port that output increased from the 
close of 1933 to the end of the first quar- 
ter, but that a recession started in May 
which reached its low for the year in 
July. Since that time, schedules have 
been widened in some divisions. 

The survey goes on to say that “in 
spite of the recession in July, wholesale 
distribution of paper and paper special- 
ties ranged from 20 to 30 per cent larger 
than for the comparative seven months 
of 1933. While consumption is upward, 
and prices for all grades, with the ex- 
ception of newsprint, have risen from 
their lows of the early part of 1933, pro- 
duction costs also have increased, which 
may affect the profit possibilities of the 
leading companies. Since the middle of 
the second quarter, the comparison of 
production with that for the correspond- 
ing months of 1933 makes a less satis- 
factory showing, as at that time the rush 
to build inventories carried output 25 
to 35 per cent ahead of 1932, and in 
some divisions the widest schedules in 
several years were reached. 

“During the first quarter of the year, 
most of the wholesalers reported heavy 
increases in orders, the average being 
about 35 to 50 per cent above that of 
1933. Since April, however, there has 
been a gradual decrease, with the result 
that the general avefage increase for the 
first seven months of this year has been 
reduced to 20 to 25 per cent. In some 
of the individual items, the gain has 
been larger, as printing paper sales 
were around 30 per cent higher than 
a year ago, while wrapping paper went 
into consumption in quantities about 45 
per cent larger. 





“The recession reported in orders dur- 
ing July has been checked, and demand 
is beginning to widen for nearly all 
grades of paper. More orders have been 
received for wrapping paper since the 
heat wave broke. New uses for paper 
products have resulted in increased 
sales, especially among distributors of 
wax wrappers for bread and water- 
proof protection for fabric containers.” 

Reports from the trade generally 
agree that the market is looking up. 
There has been the customary seasonal 
hesitancy among consumers, converters 
and jobbers to buy in other than re- 
stricted tonnage during the summer, but 
in the closing days of August a notice- 
able expansion of demand occurred. 
This is expected to continue, and to 
reach appreciable lengths during Sep- 
tember. 

In fact, trade sentiment is confident, 
if not bordering onto bullish. On all 
sides there is anticipation of a marked 
improvement in general business dur- 
ing the fall months, and the belief pre- 
vails among paper manufacturers and 
distributors that figuratively a wealth 
of paper buying has to be done to cover 
consumers’ requirements over the next 
few months. Paper producers and deal- 
ers assert that a further increase of 10 
to 20 per cent in consumption and de- 
mand would convert the present rather 
quiet condition of the industry into a 
lively one, and a large majority in the 
trade believe this is in store. Mean- 
while manufacturers are exerting every 
effort to gauge their output in accord- 
ance to the demand developing, and are 


‘maintaining quotations steadily. 


Production of newsprint paper in the 
United States and Canada during July 
totaled 284,422 tons, compared with 259,- 
869 tons in July last year, an increase 
of 24,553 tons or 9.45 per cent. Produc- 
tion in June this year was 313,141 tons, 
according to the News Print Service 
Bureau. United States mills in July 
produced 76,184 tons, against 83,504 tons 
in the preceding month and 79,482 tons 
in July a year ago, while Canadian mills 
turned out 208,238 tons in July, con- 
trasted with 229,637 tons in June this 
year and 180,387 tons in July last year. 

For the first seven months of the 
current year, newsprint mills in the 
United States and Canada manufactured 
a total of 2,043,540 tons of paper, against 
1,610,858 tons in the similar time of 
1933. an increase of 432,682 tons or 
26.86 per cent. This was the greatest 
output for any seven months period 
since 1930 when 2,292,354 tons were 
produced in both countries. Canadian 
mills produced 1,468,871 tons of news- 
print in the first seven months of this 
year, against 1,074,874 tons in the same 
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time a year ago, a rise of 393,997 tons 
or 36.65 per cent. United States mills 
during the similar period produced 
574,669 tons, against 535,984 tons last 
year, a gain of 38,685 tons or 7.21 per 
cent. 

Shipments of newsprint from mills in 
both the United States and Canada in 
July ran about 14,000 tons under pro- 
duction, so that stocks on hand at mills 
at the end of that month amounted to 
85,273 tons, compared with 70,910 tons 
a month before, and 61,341 tons on July 
31, 1933. 

Mills in the United States produced a 
total of 224,214 tons of paperboard in 
June last, contrasted with 223,478 tons 
in the month preceding and 292,967 tons 
in June a year ago. The June output 
brought the total for the first half of 
this year up to 1,400,522 tons, against 
1,452,577 tons in the corresponding 
period of 1933, according to the monthly 
summary of the U. S. Census Bureau. 
New orders for board received by mills 
in June called for 214,236 tons, against 
225,957 tons in the month before, and 
unfilled orders held at the end of June 
were for 72,990 tons, compared with 
80,958 tons at the end of May last. Ship- 
ments of board from mills during June 
aggregated 190,896 tons, contrasted with 
197,543 tons in the preceding month, 
and stocks on hand at mills were 70,711 
tons at the end of June, against 74,670 
tons a month before. 

¢ ¢ 
* Decisions on Imports of 
Paper 

The United States Customs Court has 
returned several recent decisions ad- 
verse to importers of paper, in which 
the Import Committee of the American 
Paper Industry has been interested in 
behalf of the domestic producers. 

The Court held that seventeen impor- 
tations of bowl paper had been under- 
valued, overruling protests by the im- 
porters against the finding of under- 
valuation by appraising officers. The 
Court held that poster paper imported 
from Canada had been undervalued in 
two cases, one at Duluth and one at 
Seattle. In the Seattle case the Court, 
while holding the paper dutiable on a 
higher value than invoice, remitted the 
additional penal duties imposed for un- 
dervaluation on the showing by the im- 
porters that such undervaluation was 
due to clerical error, and not an effort 
to defraud the Government. 


@ JOHN ROBERT BUCHANAN, foun- 
der and president of the Capital Wire 
Cloth & Mfg. Co., Ltd., Ottawa, Ontario, 
passed away August 3, at his home in 
Ottawa. 
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Who Cares about 
A WHEEL NUT? 

















ORs em. 


..- Jenkins does! | 


Jenkins Craftsmanship is evident That runty quarterback has what 
even in the least important detail it takes, or he'd be on the 


NATURALLY, you don’t bother much about the wheel nut on a bench. 
valve. It's a detail you’d never notice unless it should become | 
loose and get lost. Yet, it is worth while to consider the wheel nut 
on the Fig. 106-A Jenkins Standard Bronze Globe Valve. This 
least important part shows how the whole valve is made. In the 


In the last few years some busi- 





special method by which Jenkins secures the nut to the spindle so ° 

that it can’t get lost and cause a nuisance, you can see the pains- ness men have lost this neces 

taking care which assures superiority in more important features. sary attribute ae maybe it's | 
True craftsmanship sometimes looks like “much ado about noth- : ‘ ‘ e | 
ing,” for it means making even the little things just as perfect as just mislaid neee buried under a 4 


possible. Jenkins Bros. takes pride in a 70-year old reputation for 
such workmanship, and valve buyers everywhere pay tribute to it 
by insisting on “Jenkins” when they purchase. That name is a 
guarantee of correct design, and an extra quality that means long 


heap of alibis. 


and economical valve service. Di it out there’s business 
When you need Standard Bronze Globes or other valves, you need g bebe 
only specify “Jenkins” to be certain of dependable performance | waiting today for those who 
and real economy. Supply houses everywhere offer prompt delivery. | 

’ 7 
JENKINS BROS., 80 White Street, New York; 510 Main Street, Bridge- | arent licked before they start. 


port, Conn.; 524 Atlantic Avenue, Boston, Mass.; 133 No. Seventh Street, | 
Philadelphia, Pa.; 822 Washington Blvd., Chicago, Ill.; JENKINS BROS., 
Led., Montreal; London 


Jenkins Valves KALAMA/UQ PARCHMENT 
silica aati eels’ * tee PARCHMENT - MICHIGAN 
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omestic RAW MATERIALS 


@ Papermaking Rags 

While demand for most lines of paper- 
making raw material is of rather nar- 
row dimensions, there seems to be a 
little better call for rag stock, at any 
rate for some grades. Generally, ac- 
tivity in the rag market is below nor- 
mal, even for the customary quiet 
summer period of the last month or 
two, and yet there are concrete signs 
that mills are showing somewhat more 
interest at present and in some instances 
are absorbing supplies in larger volume. 
Only slight changes have occurred in 
quoted prices; there is a feeling of 
confidence in the trade that the rag 
market will gain in strength later in 
the year as paper manufacturers resume 
buying on a broader scale, and dealers 
are sitting by awaiting market develop- 
ments and meantime are not pressing 
offerings. A factor in this situation is 
that visible supplies of most grades of 
rags are far from heavy; it can be said 
that certain grades are actually scarce; 
moreover, production and collections are 
on the low side, and dealers insist there 
is small likelihood of supplies increas- 
ing to any substantial extent over the 
near future. 

Perhaps the class of rags moving 
with most consistency is roofing stock. 
Felt manufacturers are acquiring sup- 
plies with caution but are taking rags 
in fairly large volume, and infer by 
their purchases that they are consum- 
ing rags in bigger tonnage than in some 
time. Few such rags are being im- 
ported from Europe, owing to higher 
markets prevailing on the other side of 
the Atlantic than here, and consequently 
domestic roofing rags are filling the ma- 
jor requirements of mills. New York 
dealers report felt mills paying 75 to 80 
cents per hundred pounds f. o. b. ship- 
ping points for mixed satinets, and 95 
cents to $1.10 a hundred for No. 1 
roofing rags, depending on the grade. 
Foreign dark cottons are said to be 
scarcely available at less than 1.25 cents 
a pound ex dock American Atlantic 
ports; that is, rags of this sort from 
northern Europe, although some such 
rags from southern European sources 
are being sold to felt mills at 90 cents 
a hundred pounds or thereabouts ex 
dock basis. 

Members of the trade assert that ex- 
ports of some grades of new cotton 
cuttings comprise a material factor in 
the market, and that the movement out 
of the country is of steady character 
and assuming fairly important dimen- 
sions. However, fine paper mills are 
occasioned no difficulty in getting all the 
cuttings wanted, and at no increase in 
costs. New No. 1 white shirt cuttings 
are reported available at 6 to 6.25 cents 
a pound f. o. b. dealers’ points, fancy 
shirt cuttings at 2.25 cents, unbleached 
muslins at 6.75 cents, light silesias at 
4.25 cents, No. 1 washables at 1.75 cents, 
bleached canton flannels at 5.50 cents, 
blue overall cuttings at 4.25 cents, and 


khaki cuttings at 3.75 cents. Some 
scattered sales of No. 1 repacked old 
white rags to paper mills are reported 
on a price level of around 2.75 cents 
a pound f. o. b. shipping points, and 
twos and blues are on offer at 1.40 cents, 
and repacked thirds and blues at 1.20 
cents. 


@ Pulpwood 


No changes of consequence are re- 
ported in pulpwood prices, which are 
steady of tone and supported by notice- 
able reluctance on the part of sellers to 
accept reduced values. Demand is mod- 
erate but mainly of routine character. 


® Mechanical Pulp 


Despite drought conditions in some 
grinding regions, with a resultant cur- 
tailment of production, the groundwood 
market is in a quiet position and seem- 
ingly lacking feature other than perhaps 
a sagging trend in quoted prices. The 
easiness in quotations seems due almost 
solely to the slow demand emanating 
from consuming quarters. Grinders in 
at least some instances are eager to ef- 
fect sales, and are not hesitating to shade 
prices when to do so enables them to 
procure orders. Canadian groundwood 
of prime quality is reported available at 
$25 a ton ex dock American Atlantic 
seaboard, and probably at slightly less 
in some cases. Domestic groundwood is 
around $27 a ton f.o.b. producing mills. 
Scandinavian dry groundwood is on 
offer at $24 a ton ex dock Atlantic sea- 
board, and it is stated that perhaps some 
sales have been made at a little under 
this quotable level. 


® Old Paper 


A development of much importance 
has occurred in the old paper market; 
namely, the fixing of minimum prices 
in sales to consuming mills of basic 
low grades of waste paper under NRA 
decree. On petition of the paper stock 
trade, the National Recovery Adminis- 
tration declared an emergency to exist in 
the waste paper trade, and on August 21 
signed an order establishing minimum 
prices of $8.50 per ton on folded news- 
papers and $6.50 on No. 1 mixed paper 
f. o. b. packers’ plants in all sales to 
mills for a period of 90 days. These 
prices represented an advance of ap- 
proximately $2 a ton on both grades 
above the market levels prevailing prior 
to the Government’s action. The pur- 
pose of the price-fixing is to elevate 
market levels to permit dealers to se- 
cure higher .values for their product 
and so maintain the higher wages and 
shorter hours under the Code. Thus, 
for the next three months, consuming 
mills will be obliged to meet the mini- 
mum price bases promulgated by the 
NRA. Other grades of waste paper are 
in moderate demand, and steady quot- 
ably. New York dealers report No. 1 
hard white shavings selling at 2.15 cents 
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a pound, soft white shavings at 1.80 
cents, No.1 old kraft at 1.10 cents, white 
news cuttings at 1.25 cents, and heavy 
books and magazines at 60 to 65 cents 
per hundred pounds f.o.b. shipping 
points. 


® Rope and Bagging 

Paper mills are purchasing very little 
old rope or scrap bagging. There is 
some scattered spasmodic demand but it 
is of slim dimensions and cuts scant fig- 
ure in the market. Nevertheless quoted 
prices are holding their own, and deal- 
ers and importers say the prime reason 
is that supplies in the market are light. 
No. 1 domestic old manila rope is 2.25 
cents a pound at shipping points, and 
foreign old rope about 2.15 cents ex dock 
New York. No. 1 scrap bagging is re- 
ported available at 1.15 cents a pound 
at dealers’ points, and roofing bagging 
at 65 cents a hundred pounds, though 
quotations on imported bagging are gen- 
erally in excess of these levels on do- 
mestic material. 


® Chemical Pulp 


All reports tell of limited demand for 
chemical wood pulp from various con- 
suming quarters, yet quoted prices are 
adhering rather steadfastly to the levels 
which have prevailed for some time. 
Apparently, manufacturers are unwilling 
to sell pulp unless securing the prices 
asked, notwithstanding the quiet state of 
the market, and are sticking firmly to 
quotations, more especially on sulphite 
pulp, for which market price levels have 
been established. Producers presumably 
figure that lower prices would fail to 
stimulate demand, and consequently are 
standing their ground, awaiting devel- 
opments and feeling that paper and 
board manufacturers will resume buying 
on a nearer normal scale just as soon as 
their requirements necessitate. Prime 
bleached sulphite is 2.75 cents per pound 
upwards, depending on grade, ex dock 
basis Atlantic seaboard, some grades be- 
ing quoted at 2.90 cents and up to 3 
cents and higher. Unbleached sulphite 
is 2.10 to 2.20 cents for ordinary prime 
qualities and 2.25 and 2.30 cents for bet- 
ter grades, while bleached soda pulp re- 
mains on a price basis of 2.50 cents a 
pound delivered book paper mills. Kraft 
of domestic manufacture is 1.75 to 2 
cents per pound f.o.b. pulp mills for No. 
1 grade. 


@ Chemicals 


Few changes are recorded in quota- 
tions on papermaking chemicals. Soda 
ash is 1.30 to 1.40 cents a pound for the 
76 per cent solid product packed in bags; 
casein is quoted at 12 to 12.75 cents a 
pound for the domestic article, depend- 
ing on the ground, and bleaching pow- 
der is 1.90 to 2.10 cents per pound, in 
drums, f.o.b. works. Brimstone is quoted 
at $18 to $20 per long ton at mines, and 
special papermaking starch at 3.58 cents 
a pound for bag shipments, at works. 
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People like Paper! 


What does that mean to the men who sell it? 


<> Some of the men most concerned in making and selling paper 
seem to believe that it is an uninteresting product to other people. 
This is an error. 

= People like paper. 

= If you doubt this try an experiment. Make up a small package 
of bond and give it to some business man you know. Pick a man 
who is well able financially to buy a carload of paper if he feels like 
it. And observe that his appreciation and interest far outweigh 
the small intrinsic value of the paper. Why is this so? Perhaps 
the psychologist can explain it. The man who wants to sell paper 
can accept it as a fact and take advantage of it. 

< Hammermill quality and sales methods, Hammermill advertising 
and sampling have made Hammermill Bond the best known, most 
widely used business paper in the world. People know it by name, 
they are interested in it as a product and they like to use it. 

<= Every Hammermill distributor and every salesman selling Ham- 
mermill Bond has the opportunity to capitalize this favorable interest 
now more than ever before because the new features of Hammermill 
quality are an outstanding accomplishment of interest to any one. 

© Every business man you know uses paper and printing. The 
more these men know about paper in general and about Hammer- 
mill Bond in particular, the better for the merchant, his salesman 
and the printer. Remember people like paper. You have a won- 
derfully interesting story to tell about Hammermill. Tell it. 





HAMMERMILL PAPER COMPANY << Erie, Pennsylvania 


ee RE eee ee a 
WORDS OF - APPRECIATION 


N THE SHORT TIME since the 1934 edition of the PAPER 
and PULP MILL CATALOGUE has been distributed we have 
received numerous letters from those to whom they were sent ex- 
om words of appreciation, and mentioning the value of the 
ook to them. Each of their comments is appreciated because to- 
gether they serve as the foundation for the building of future issues. 











q If you have received a cop of the catalogue, use it freely. The 
more that you use it the more * helpful i it will be to you. At the same 
time, loan your copy of the catalogue to those about you so that 
they too may benefit from its contents. 


» » » Address all communications to the « « « 


PAPER AND PULP MILL CATALOGUE 


333 N. Michigan Avenue, Chicago, Illinois 
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Import and Export 


IMPORTS 
¢ Wood Pulp 


Not in a long time have quoted prices 
on imported wood pulp held so steady 
in the face of a very quiet market con- 
dition. Business in pulp for several 
months past has been exceedingly slim, 
to state the case reservedly. Paper and 
board manufacturers have evinced scant 
buying disposition while apparently hav- 
ing their requirements amply covered, 
and while awaiting more definite indi- 
cations of what their forward needs 
would likely amount to. Nevertheless 
quotations have been fully maintained; 
producers in Europe have shown no in- 
clination to sell at cheaper prices, and 
importers and agents on this side of the 
Atlantic have adhered to full established 
price levels on sulphite as well as to 
steady bases on other pulps. 

Although there is no concrete basis 
for the statement, it would appear that 
the market is on the verge of some kind 
of quotable change. Demand has failed 
to improve to any material degree re- 
cently. While there doubtless are some 
consuming mills in need of pulp; that 
is, over a period, there are others with 
surplus supplies on hand or on order. 
Resales by paper manufacturers have 
been fairly frequent at prices constitut- 
ing a decided recession from the estab- 
lished market levels; millsmaking resales 
have been enabled to grant concessions to 
dispose of the pulp they have been eager 
to sell, and yet realize a fair rate of 
profit on the pulp sold, because resales 
have involved principally pulp purchased 
a long time ago on forward shipment 
contracts when prices were substantially 
lower than they now are. 

Whether these resales will lead to an 
undermining of the market price struc- 
ture remains to be seen. One thing 
seems certain, however, and that is that 
consuming buyers who have been oper- 
ating in the market of late have come 
to realize that pulp is to be had, in at 
least some quarters, at prices under the 
established levels, with the result they 
have been on the lookout for the cheaper 
pulp and are little inclined to buy, un- 
less obliged by necessity, at the mar- 
ket’s quotational bases. On the other 
hand, if paper business increases, as it is 
very likely to after the summer period 
and the customary autumn stimulation 
is felt, and paper manufacturers enter 
the market for more normal tonnages of 
pulp, the price situation may firm up 
quickly and trading may resume at the 
full established price levels. 

Prime bleached sulphite for shipment 
from abroad is quoted at 2.75 cents up- 
wards per pound ex dock American At- 


MARKETS 


lantic coast basis, some of the high quali- 
ties of bleached ranging up to 3 cents and 
higher. Prime strong unbleached sul- 
phite is 2.10 to 2.20 cents on the dock 
at New York or other Atlantic ports, 
and easy bleaching and Mitscherlich 
sulphites 2.25 and 2.30 cents. Prime 
Scandinavian kraft pulp is around 1.85 
cents ex dock, some grades reported 
available down to 1.75 cents though 
with the finer krafts quoted at 1.90 cents 
and more. Groundwood quotations have 
eased a trifle to where prime dry Scandi- 
navian mechanical pulp is available at 
$24 per ton ex dock Atlantic coast basis. 

Imports of chemical pulp into the 
United States in June last amounted to 
122,274 long tons, valued at $4,970,567, 
showing an increase over the 112,041 
tons of a declared value of $4,512,612 in 
May this year, and comparing with 122,- 
518 tons of a value of $4,020,995 in June 
a year ago, according to U. S. Depart- 
ment of Commerce figures. The June 
imports brought the total for the first 
half of the current year up to 654,512 
long tons, contrasted with 534,055 tons 
in the similar time of 1933. Ground- 
wood imports in June were 9,867 long 
tons of a value of $191,363, against 15,- 
674 tons of a value of $310,841 in the 
preceding month, and making a total 
for the first six months of this year of 
69,830 long tons of a value of $1,293,398, 
compared with 60,343 tons of a value of 
$1,009,082 in the same period of last 
year. 


® Paper Stock 


Papermaking rag imports into the 
United States in June last were on a par 
with importations in the month before, 
amounting to 10,342,806 pounds of a 
value of $121,899, against 10,159,072 of 
a value of $153,153 in May, and 16,284,- 
059 pounds of a value of $126,687 in June, 
1933. The June imports made a total 
for the first six months of this year of 
55,558,726 pounds, valued at $678,902, 
contrasted with 39,937,435 pounds of a 
value of $295,266 in the corresponding 
period last year. Imports of miscellan- 
eous paper stock in June amounted to 
4,158,035 pounds, valued at $55,558, com- 
pared with 5,433,258 pounds of a value 
of $75,936 in the month before, and 
bringing the total for the first half of 
this year up to 31,113,748 pounds of a 
declared value of $460,622, against 37,- 
760,202 pounds of a value of $366,302 in 
the same time of 1933. 


® Paper 

In point of value, imports of paper 
into the United States were slightly 
lower during June last than in the pre- 
ceding month, totaling $7,891,223 of all 
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grades of paper, compared with $7,935,- 
237 in May this year, and $6,122,148 in 
June last year. The value of paper im- 
ports during the first half of this year 
was $41,771,360, an increase over the 
$34,340,510 worth of paper imports in 
the same period of 1933, according to 
U. S. Department of Commerce statis- 
tics. Newsprint comprised the great 
bulk of the June imports, amounting in 
value to $6,982,294, compared with im- 
ports valued at $5,466,966 in the same 
month last year, while cigarette paper 
of a value of $458,584 was the next most 
important item, contrasted with $234,- 
626 in June, 1933. 


EXPORTS 


Exportations of paper and paper prod- 
ucts from the United States during 
June showed a decrease in total value 
from the month before, amounting to 
to $1,363,802, compared with $1,456,078 
in May this year, but a gain over the 
exports valued at $1,132,546 in June last 
year, according to U. S. Department of 
Commerce figures. Exports during the 
first six months of this year aggregated 
in value $8,889,553, contrasted with 
$6,543,439 in the similar time of 1933. 

Exports of newsprint paper in June 
last amounted to 594,145 pounds of a 
value of $16,218, against 1,279,923 pounds 
of a value of $29,274 in the same month 
last year, while uncoated book paper ex- 
ports were 1,874,342 pounds of a value 
of $99,667, compared with 2,257,701 
pounds of a value of $99,765 a year ago. 
Exports of wrapping paper reached a 
value of $136,291 in June this year, com- 
pared with $88,542 in 1933, while writ- 
ing paper exports were valued at $73,980, 
against $91,117. Exports of tissue and 
crepe paper were valued at $47,049 in 
June, against $40,280 a year ago; of 
toilet paper, $39,329, against $42,643; of 
sheathing and building paper, $21,553, 
against $12,192; of cover paper, $11,663, 
against $10,061, and of blotting paper, 
$16,348, against $12,014. 

Export shipments of boxboard in June 
amounted in value to $40,096, compared 
with $69,263 last year, and exports of 
other paperboard were valued at $62,083, 
against $50,740. Paper bag exports were 
valued at $68,838 in June, contrasted 
with $41,511 in June a year ago, while 
exports of paper boxes and cartons 
reached a value of $38,209, against 
$38,619 last year. 

Exports of paper base stocks, includ- 
ing wood pulp, rags, etc., from the 
United States during the first half of 
this year were valued at $2,863,137, com- 
pared with shipments of a value of 
$1,551,153 in the same period of 1933. 
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DURIRON SERVICE ee Oi 


What it means to you 


“Service” is a much-abused word and perhaps 
you take promises of service with a whole 
spoonful of salt. 

But our conception of service is very simple 
and very easy to define. It’s the application of 
the Golden Rule. 

We put ourselves in your place. We try to do 
as we would expect you to do if we were your 
customer. 

We have a specialized knowledge of acid- 
resisting metals, built up through long years 
of experience. This knowledge we make avail- 
able to you gladly. You will find it helpful in 
working out problems of corrosion and select- 
ing equipment necessary to withstand sulphite 
liquors in pulp mills and alum and bleach 
saietione in paper mills. 

Duriron, Durichlor, Durimet, Durco Alloys and 
Aleumite—all acid-resistant alloys used in the 2s 
manufacture of a large number of products 

for more than a score of industries. Informa- gag : 

tion concerning them and their application to rity —_—SSSS>>==>= 


your problems is available upon request. 





Exclusive Licensees for the U. 8. for the 
Manufacture and Sale of the Panzl Strainer 


The DURIRON COMPANY, Inc.| 7am) = / 
445 N. FINDLAY ST. DAYTON, al = . i—4 
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